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Coke and Coal in Melting Iron. 


By Tuos. D. WEST. 


There having been recently so many enco- 
miums upon the merits of coke for melting 
iron, and none for coal, it seems to me that 
some, through short acquaintance with coke, 
are a little too enthusiastic to show up one 
good fuel at the expense of another. I do 
not deny that coke is a good fuel to melt 
with, if its use is understood; 
nevertheless, coal is also good, 
and in some ways superior, 
for which I would not 
like to see its use abandoned. 
Before I get through, I hope 
to show wherein the merits 
of each fuel lie, and to pre- 
sent a few ideas that may 
assist those wishing to change 
from coal to coke. 

The merits claimed for coke 
are as follows: First, that it 
will melt faster than coal; 
second, that it requires less 
blast pressure; third, that it is 
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Charging Door 


In order to make my subject plain, and to 
show ways of charging, the accompanying 
cuts are inserted. The cupolas, as shown, 
are charged for ordinary heats. To run at their 
full capacity, about ten pounds more fuel 
should be added to each charge. 

To commence with, I will state that the 
description of the various modes of melting 
here given are not test heats got up to show 


how fast melting can be done, or to present 





a cheaper fuel than coal; and 


fourth, that it contains less = 
impurities, and will make 
softer castings. The first _Stage. 
three are certainly true, but 

egarding the fourth I have 
doubts, and am _ efraid it 
would not stand a rigid test. 

Either through design or i 
lack of observation, there s 
seem to be two important 3 
points in the use of coke and t- 
coal that have not beenbrought = 


out. is 


5 


One regarding the 
life and heat of the metal, and me 
the other the length of heats. = 
Tr . * ‘ ~ 
The foundrymen in this sec- 

* » 
tion of the country have had BS 
experience with coke for a i 
long time, and I have yet to ,emff 






































hear any of them say that + SS 13 
coke, on an average, is better y a 
than coal for making hot UO 
metal, for length of heats, or La 
for soft castings. To run ane 
long heats, and have metal 


keep its life, is a very import- 
ant factor with many found- 
such, for instance, 
those doing heavy work, where } 
the first five or ten tons melted | 
have to stand in a ladle from 
one to two hours, waiting for 
another ladle filled. 
There is a notable feature— 
that of the life of liquid iron 
—that many shops may not 
as with the metal 


ries; as 





to be 


be 
said to be no sooner out of the cupola than it 


notice, them may 
is poured into the moulds. Iam a firm be- 
liever in melting iron as hot as possible, as I 
know it to be a fact that stronger castings 
can be made by so doing. 

The length of heats has in my practice been 
increased by 
this section 


using coal with coke, and in 
many foundries mix 
with coke, in order to do clean cupola work 
and produce hot iron. That a cupola will 
run longer with a mixture Lehigh coal 


coal 


of 


and coke is admitted by Cleveland foundry- 
men to be a fact. 


































METHOD OF 


The heats described are the 
cal workings of a few common, plain, round 
cupolas in this city. The Via- 
duct, Eclipse, and Globe Works have kindly 
allowed me to publish their ways of melting. 

The Cuyahoga and Globe Works 
heavy steam engine and machinery castings. 
The Eclipse 
work and general jobbing castings; while the 


average practi- 


Cuyahoga, 


make 


do a large business in house- 


Viaduct Works make a specialty of vapor 


oil stoves and light jobbing castings. These 
four specialties all 
foundry practice, so that nearly all can apply 
one or the other to their own practice. 


cover about ordinary 











CHARGING 


aand Globe Works each have 
and their smallest ones being 
I have chosen them to 
show their practice of using coke and coal 


The Cuyahog 
two cupolas, 
of about the same size, 


The Globe Works’ cupola is charged with all 
the and 
The charges, 
end 


coke; Cuyahoga with coke coal. 


are continued to the 
The Globe 
Works’ blast pressure is five ounces, obtained 
Time of melt- 


as shown, 


of the cupola’s capacity. 


from a Sturtevant No. 8 fan. 
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FouUNDRY CUPOLAS. 


The 


seven 


1s 


blast 
ounces, obtained from a Root rotary blower 
No. 5 of 
three tons per hour. 

W orks’ of 
for a heat of seven tons is: 


Cuyahoga’s pressure 


Time melting, with coal and 
coke, 

The Eclipse 
with all coke, 
pounds of coke for the bed and 1 
of the the 
iron charges being all 800 pounds, 
95 pounds of coke, The cupola 
having four round 5” 
the to 


The height of charging doors, bottom 


charging, 
700 
,200 pounds 


mode 


iron for first charge, balance of 


Between 
the charges, 
) 


is 35” 


inside diameter, 


tuyeres, about 18” from sand-bed 


center, 
to foundation plate, is nine fect; 











Plan of Wind Bow 
and Tuyeres 


blast press-' 


Post Orrice, New YORK, AS SECOND CLASS MATTER. 
ure seven ounces, obtained from a No. 7 


Sturtevant fan. 
pounds per hour. 


Time of melting, 6,500 

The Viaduct Works’ mode of charging, 
with coal and coke, for a heat of six tons is: 
+38 pounds of coke and 400 pounds of coal 
for the bed; first charge of iron, 1,800 pounds. 
The balance of iron charges, 1,200 pounds; 
fuel between them, 123 pounds of coke and 


25 pounds of coal. The cupola is 88” inside 





the two-sided question of economy in fuel. ing, when using all coke, three tons per hour, diameter, and has our oblong tuyeres of 
the dimensions shown, their 
height from sand boottm be- 
H oe ing about 16 The height 
of charging door from plate 
g is eleven feet; blast pressure 
fein twelve ounces, No. 5 Sturte- 
vant fan. Time of melting, 
6,500 pounds per hour. As a 
general thing, in the charging 
10 te . » P 
of this cupola there is not any 
fuel used between the last 
* charges. 
<4 * : . . 
> For a flux this firm and the 
ee, : Cuyahoga Works use fluor 
Charging . oS ; ; 
= Hols spar I find it a good thing 
> | Stage Floor Line for cleanliness of metal and 
x 0963 UPeds pa | cupola, In using this flux,we 
S £ > > ol 1200 f rape of Irom , re) s 9 » 
oe ae hi ta aoe tay =) = Fo 3 ao wd chi) ) a shovel about 12 pounds on the 
ZIG OO los. Of Tong! s Start Coup ess top of each charge, with the 
g AA Faas : = So Wer : , : 
arr foros ey S S105 dbs, of Cokes \. Ht exception of the first two o 
” los. 0 Cok pos} F D ji) Cle i pa 
Logg He Sx e195 BEIag7 ae ry, three charges. The cost of 
22 of a le oe = ; me 221200 Lbs. of Tron 2 : a 
Gee lbs o Troma} 4 Pup? wl roar ee this flux is about $12 per ton, 
ra ACT ey) oo 3 30 cbs. of Coals. : 
Fc M7 F > een?) « ey Coa 2 : ee 
oie tae Fok a > " nt of Coke-+ i delivered. 
‘4 poo | z cc) | * ry 
Sc FIG 80, ot Cokes a 2 Hil = 4 1) WT) | Oblong Tuyere In melting with coke the 
Za oe a j > Hu ’ ~ i 7 
“LGO0 ibs, of 2 a Wee 3 Hl S200 ths 2f Te fraites fire does not require to be 
cas aa a ~ | 177771, POET T= ‘ i 
ery: - = us #7) = ee || 150 Lbs, of Coals ce started as early, simply be- 
“5 3} _ ~ | 1) ) + ~ 1 ww . 
ze LPO Lbs. of Cole 381 M > |i ) APS ibs. of Coke © cause coke does not require 
R ~ ua 7 dia, . . 
BL AIQIAI9 a = “2 aw) 5 Ao. cud — as long atime to kindle as coal. 
LL OO Lbs. Tron > J, gw Thet , P = ‘ 
ce of MOL Fe =e w The idea of time for kindling 
dh = J 2100 ibs.of Iron | grate. 
~ NS eam eras aw in } should be to allow sufficient 
m7 Y Dass 3 por ‘ Li 
- ~~ - A] . ra , , 4 oO 
ESOS pSy3a0005 ih eb oid St may 4 | /~ to have the fuel all on_ fire 
> 2 _ - = Le SPP aid ed ee Ww Ge~ > . ° ° 
“O07 7 9379259 | = 105 ibs.of Cok: oe S before iron is charged. Any 
%5 4AL Bed oJds9 } — - 5abd6 95 | tl thi i l 
»-4 Zo | > y onger an 1s IS Only a 
1 SF50 Lbs. of Coke z NDJIIIIITT IO = a tin 
Yo9Og : Soe = 7 300 Lbs.of Coal 39 _— ss E waste of fuel, anda detriment 
~ = oven = . . 

CAS Usenet ‘ I2 43 DIV IISHS TT to successful melting. The 
oT 9 OS Ss - re ae, «3 : ‘ ifs Ae 
O90 Ger’ si ea B00 Lbs.of © oke % 6 Plat Tuyere draft, and kinds of kindling 
%o9 C 7 ee nn es) -“e oc dg veces seo A 
. 7 Tuyere ae even I a used, should govern the time 

—w * 2 T bp - x . . . rev 

- <a es. oO wvav 2 Peep Hole of starting fires. The bed, 

OX% = ~ ig J2OdNv2 Apt ’ 

95 0 699%. 54 fox SF cogme i 2o J when all coke, should be from 

~/ Z at ee “2 C + ee) 4 : ALP p 

SRE Wileseeonette. 79) RRS ee Saud i’ to 10” higher than where 

Catt uy srr J i Te coal is used. The charges of 
! iron should not average much 
| over one half the weight of 
| - > the charges when coal is used; 

Melting with all Coke Melting with Qoke and Coal \ : : 
| | ~ >} or, in plainer language, where 
i] | wee a charge consists of 2,400 
f 


pounds of iron with all coal, 
with it should be 
about 1,400 pounds. As suce- 
cessful melting with coke can- 
not be done with low tuyeres 
As a general 

thing, coke melting requires 
tuyeres to from 18” up to 
the bottom plate, or about one-third higher 


all coke 


as with coal. 


be 30” above 


than for coal. I do not mean by this that 
coke melting cannot be done with low 
tuyeres, but that with high tuyeres longer 


heats and hotter iron will be obtained. My 
theory for this is based upon the proposition 
that a Lehigh coal fire has more of a body 
than a coke fire. The blast as it goes into a 
cupola will more readily cool off coke than 


coal, and this cooled body of fuel, if not 
attended to, gradually increases until it 
reaches nearly to the center, which results in 


scaffolding or bunging up the cupola. To 
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assist in preventing such results the blast 
should occasionally be slackened, the tuyere 
peep holes opened, and then with a bar, 
the cooled body of coke, and frozen drop 
pings of metal should be driven in towards 
the center of the fire. This will cause the 
cooled body to be rekindled, the frozen 


| 


droppings remelted, and give a clean hot} 
body of fuel for the cold blast to play | 
| last article, will enable any first class work- 


upon. 

My experience and observation of coal 
and coke “has satisfied me that coke will 
create, as a rule, more slag than coal. 

I recall here a case where all coke being 
the fuel the tuyeres had to be raised in order 
to successfully melt 
of iron. The shop in which this occurred 
was the Cleveland rolling mill company’s 
foundry, Newburgh, Ohio. Working there 
at that time, I carefully noted the results of 
the change. The size of cupola was 44 
inches inside diameter ; charging door 8 feet 
6 inches from the bottom plate. The tu- 
yeres were originally about 20” high, and by 
the time fourteen tons of iron were melted 
the bottom had generally to be dropped. 
This became a nuisance, as the shop would 
often be left with moulds unpoured. The 
tuyeres were finally raised to 30” high 
and altered from a flat tuyere similar to 
one shown in right-hand cut, to six 5” 


round tuyeres. With these changes the 
cupola would successfully melt twenty 
tons. 


In melting for machines, or heavy casting, 
the iron is generally allowed to accumulate 
before tapping out. This accumulation 
vauses the raising and lowering of fuel, 
thereby not leaving any body long at a time 
exposed to the cooling effects of the cold 
blast. The benefit of this cannot but be 
seen if connected with the reason for slack- 
ening the blast and barring a cupola, as 
noted. 

A point that has much to do with ill suc- 
cess in changing from coke to coal, is using 
too strong a blast. Asa general thing one- 
third less pressure at least should be used 
for coke than for coal. I know it is nice to 
see a cupola melt fast, but not so enchant- 
ing to have to reline it about every two 
months, which will often result from too 
strong a blast. 

It is impossible to obtain good soft castings 
where a cupola is being cut to pieces with 
the blast. The cupola on the right ran for 
about one year, almost daily, without being 
relined, which will, I think, be acknowledged 
as a good showing. I do not credit all tothe 
merits of a mild blast. There is another 
feature that undoubtedly had much to do 
with it; that is the daubing up of the 
cupola with fire clay. I know that many 
object to the use of fire-clay, on account of 
its expense. This is I think where they are 
in error. If the users of common clay 
would give fire clay a trial for about six 
months, using it as daubing should be used, 
I think that at the end of the trial, if the 
extra expense is balanced against bad cast- 
ings, through dull and dirty iron, slow melt 
ing, through accumulation of slag, time and 
labor lost in picking out cupolas and the 
cost of fire-brick and clay in relining what 
should not be required to be relined for six 
months to come, the fire-clay would be found 
far the cheapest in the end. 

The melting of iron is a subject I have 
written a great deal upon, and there are 
other points that might here be mentioned, 
but as I decline to republish my views, I 
will close by saying that in both of our 


| 


the required amount | 


| . 
This 





| 


foundry cupolas we constantly use coal and | 


Connellsville coke, as shown, and by proper 
attention to slagging (which I am sorry to 


say has to be done through the tapping hole | 
because of not having a good chance to place | 


a regular slag hole), 
for hours and then drop as clean as if they 
had only been in blast for one hour. 

The smallest cupola, which is here shown, 
has been kept in blast from one o’clock, Pp. M., 
until 7:30, Pp. M., and then dropped clean. 


scaffolding or cupola bunging. 
mendable report I would like to see pre- 
sented from the use of all coke in any simi- 
lar common style and sized cupola, 


Our cupolas will run | 


| very fair test on a surface plate. 


The Milling Machine—Its Construction 
and Uses, 
THIRD PAPER. 
By Joun J. GRANT. 


In my last I promised a sketch of a modern 
milling machine arbor. The accompanying 
drawing, with the instructions given in the 


man to make this 
made half size of 


tool. |The engraving is 


drawing.| It will be 


noticed that there is a groove running the 
entire length of the straight part of the arbor. 
should 


be made half round, and of 


Fit to Spindle | = 


Machines made to use face mills should 


have hollow spindles and a screw passing 
through the entire length and screwing into 
the rear end of the arbor. This will prevent 
the cutter from working out of its taper 
socket. This way of fastening would be an 
improvement over the old style of mortised 
slot through the spindle of any milling ma- 
chine. The arbor could be taken out as 
quickly as with the hammer and key, and 
the workman could be assured that it would 
remain there until taken out. 

To produce accurate work it is necessary 
to keep the cutters sharp and in perfect 
order, which can be done only by having a 





feet. Total weight of coal burned 6,817 
pounds; duty 71,269,579 pounds of water 
raised one foot high with 100 pounds of coal, 
an excess of about 11 per cent. over 
guarantee, which was 65,000,000 pounds. 


The Davidson pumps have each their own 
suction and delivery pipes and check valves, 
which would materially add to the friction, 
but for which the company asks no credit. 
During the trial the fires were cleaned 
twice in one furnace and once in the other, 
and when inspected at expiration of trial 
were pronounced in good order, the slice 
bar being run through them to show their 
condition. The Mayor and other members 
of the City Government were present when 
the test was concluded, and expressed them- 
selves highly gratified at the result. 


= 

k- Fd et = ee on i Ronn SP akey 

Ry Length here to suit ‘: "a | ! 
Machine and Work, | I ae | | 








— 


| | i 


() ( 
\ 





ee Sav end and 








The cutters should also 
be splined in same manner. A wire key 
xan then be used. This is much handier 
than putting in a square key, as a box with 
various lengths of wire can be kept to ac- 
commodate different thicknesses of cutters. 

The practice of square spline should not 
be countenanced, as there is greater liability 
to crack the cutters during the process of 
hardening, and also when at work, owing to 
the square corners. All milling machines 
have a constitutional tendency to jar, or 
chatter, in machine shop vernacular. This evil 
is overcome in a great measure by cutting the 
teeth of the milling cutters spiral. The angle 
of spiral best suited for different kinds of work 
can onlybe accurately determined by experi- 
ment; but a safe rule to use for general work 
is one turn in 25 to 86 inches. In gang or 
multiple cutters, especially those milling 
wide surfaces, the spiral should be cut both 
right and left-hand. This will be found to 
materially lessen the chatter. In either 
single or gang cutters, if one side of the cut- 
ters are used to cut on the face, such as 
squaring nuts or similar work, the side of the 
cutter having the most acute angle caused 
by cutting the milling cutter spiral should 
be used. Cutters for splining or milling 
slots should not be cut spiral unless they are 
over one inch in width. Better results can 
be obtained by making cutters for such pur- 
poses in two pieces. They can then be cut 
with right and left-hand spirals, and locked 
together in the ceuter. 
allows an adjustment as the cutters wear. 
I will, with another article, give drawings 
of cutters made in this manner. 

The angle of the cutter used for making 
the cutter varies with the kind and diameter 
of the cutter being made, those of a larger 
diameter requiring a lesser angle than the 
small ones. <A cutter of about 35° 
suited for gencral sizes of mills. 

Face or end milling is growing in favor, 
and I think, with properly-constructed tools, 
the time is not far distant when it will super- 
sede the general way of milling surfaces. 
In many cases where the machine is rigid 
enough, and the work is of such a character 
that extreme accuracy is not required, the 
cutter can be so constructed that it will take 
both a roughing and finishing cut at the 
same operation. I have work done 
with this style of cutter that would stand a 
I have a 
hexagon nut in my possession that was milled 
in this manner, and it is hardly possible to 
see the marks of the cutter. These nuts are 
case-hardened direct from the milling tools, 
and not one person in ten can tell the differ- 
ence between the milled or polished ones, 
Various kinds of cutters used for this style 
of milling will be shown by cuts in the arti- 
cles to follow. 

The arbor for face mills as a general thing 


about 14” diameter. 


=) 


is best 


seen 


|is made with a large shoulder and either a 
In fact, I have yet to see such a thing as 


Such a com- | 


right or left-hand thread, according to the 
way the machine runs. This thread is cut 
close to the shoulder, and the cutters are 
screwed on, it, of course, being impossible to 
have any nut at the outer face, 


This way of making 





Milling Machine Arbor, 


| cutter-grinding machine, and I have never ' 


yet seen one on the market that completely 
fills the bill. It is not difficult to construct 
a grinding machine that will grind nearly 
every shape of cutter used to perfect gauge. 
Here again comes in the penny wise and 
pound foolishness of a good many who use 
milling machines. With excellent milling 
machines and cutters, they will use some old 
rattletrap that is concocted in the shop sooner 
than pay one hundred and fifty or two 
hundred dollars fora machine that is built 
for the purpose. Some manufacturers of 
cutter grinders make them double-ended on 
the spindle, using one end for grinding shop 
tools. This is very bad economy, as the 
result will be that both wheels will be used 
for that purpose. The wheels will get out 
of balance, when it will become impossible 
to grind a cutter without leaving ridges 
across the face. The wheel for regular 
grinding —thatis, for common milling cutters 
—-should be about two or two and one-half 
inches in diameter, five-sixteenths of an 
inch thick, and of No. 70 emery. The num- 
ber of emery will vary a little with each 
make of wheel. If the wheel and machine 
are used for no other purpose than grinding 
cutters, the wheel will remain perfectly true, 
and in no other condition can it do cutter 
grinding properly. ~ 
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Pumping Engine Test. 


We condense from the Fall River Hvening 
Daily News the following with reference to 
the pumping engine recently erected in that 
city by the Davidson Steam Pump Company, 
of Brooklyn, N. Y.: 


The pumping machine consists of two 
double outside plunger compound condens- 
ing engines, provided with a simple and in- 

; genious device, by means of which they may 
be run either singly or duplex, the change 
from one condition to the other being made 
at will. 

The machines are very handsome in ap- 


| pearance and finished in a superior manner. | 


The dimensions are as follows: Diameter of 
initial cylinder, 26 inches; diameter of ex- 
pansion cylinder, 48 inches; diameter of 
plungers, 22 inches, and length of stroke 
36 inches. 

The guaranteed capacity of each pump is 
21¢ million gallons of water in 24 hours, at 
a piston speed of 90 feet per minute, or five 
million gallons for the two pumps in 24 hours 
This guarantee has been fully sustained, the 
pumps having at times delivered water at the 
rate of about 614 millions in the given time. 
One marked feature in these pumps is that the 
plungers work outside the water cylinders, so 
that there can be no possible ‘‘ slip” in the 
water ends, as occurs in all pumps when the 
a work inside the water cylinders. 

“‘herefore these pumps are accurate water 
meters and send all the water credited to 
them through the mains, 

The trial lasted for twelve consecutive 
hours, commencing at 8 a. m. and ending at 
8 p.m. Total number of strokes, 44,588; 
average number of strokes per minute, 61.92; 


average length of stroke. 364 inches; capa- | 


city of pump per stroke, 60,064 gallons; 
total amount of water pumped, 2,678,133 
gallons, or 22,335,634 pounds, Total lift, 
including friction in force mains—although 
the pond is somewhat lower, assumed to be 
the same as at the previous trial—217.52 





The tests were made under the direction 
and superintendence of Wm J. Martine, 
chief engineer of the Buffalo Water Works. 


-_ ->- ——_— 


Edward B. Meatyard and James White, of 
Geneva, Wis., have patented an improve- 
ment in the manufacture of car wheels. The 
invention consists in casting a hub of soft 
steel to a web of forged elastic sheet metal, 
with special means of welding the parts 
firmly together. As the ordinary cast-iron 
wheel is becoming a dangerous factor in rail- 
road operating, it will soon have to be re- 
placed by something less liable to break. The 
parties who can get out a wheel that can 
be made comparatively cheap, and strong 
enough to withstand the blows inseparable 
from increasing train speed, will strike a 
bonanza. 

-_ —— 

John Hyatt of Newark, N. J., inventor of 
celluloid, has just taken out three new patents. 
One is a machine for perforating sheet metal, 
the work being done by rollers with projec- 
tions which alternate into grooves on other 
rollers. The second patent is for a filtering 
agent, which will probably be used in connec- 
tion with the apparatus operated by the 
Newark Filtering Company, which was in- 
vented by Mr. Hyatt. The third patent is 
for a differential pressure gauge, which con- 
sists of a fork-shaped glass tube the ends 
being enclosed in separate chambers. The 
proper inlet and outlet apertures are pro- 
vided and the indications are made by the 
use of mercury and a fluid which rise or fall 
as the pressure is applied. 

Se ee 
Drill Presses’ Faults and Virtues. 


By OBERLIN SMITH. 


Having in former articles discussed, more 
or less thoroughly, the faults of lathes and 
planers, I will herein glance at some of the 
salient points which need reforming in the 
tool named in the title above. 

The best modern upright drills (or drill 
presses, to use the more definite name) ara 
perhaps the nearest perfect of any of our 
machine tools. They would, in common 
with other tools, be better if they contained 
twice as much metal; but the need of what 
I have, in a former article, termed the 
‘‘anvil principle,” is not in these machines 
so great as it is in almost all other kinds. 
The tendency towards vibration and chatter- 
ing is, in a properly-made twist drill, or 
other boring tool, almost xé/. In any such tool 
having two or more cutting edges, the stress, 
which would tend to push an edge away 
from its work, is resisted by solid metal and 
balanced by a similar stress upon the oppo- 
site edge or edges of the tool. In this class 
‘of machines, therefore, the designer is not 
troubled with a fear of his cutter springing 
away from the finisbed surface which is be- 
ing produced, as is the case in almost all 
other machine tools. In this case the yield 
ing of the cutter, on account of the members 
| of the machine springing out of shape, is in 
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a direction parallel to the surface being cut, 
or at least nearly so. In the old-fashioned 
‘‘arch” form of drill-presses, where the 
vertical strains were taken by opposite up- 
rights on each side of the spindle, this yield- 
ing from the work was practically in a 
parallel direction with the axis of the hole 
being bored, and therefore the accuracy of 
the work was maintained. 
In the much more convenient and desirable 
modern forms of the machine, where. the 
working parts project sidewise from a main 
vertical post, the tendency of the parts 
springing under the feeding pressure is to 
throw the spindle out of alignment with a 
perpendicular to the table. 
It is, therefore, very important that the 
frame and table should be built particularly 
stiff rather than ‘‘anvilic.” 
In regard to spindles, the comparatively 
enormous diameters desirable for lathes are 
here not necessary, as the cutting is always 
done at the end of a radius which will aver- 
age very much shorter than in a lathe of the 
same general capacity. An_ increased 
diameter of 25 to 50 per cent. would, how- 
ever, be a move in the right direction. For 
ordinary drilling the torsional strength is 
abundant as now made, but when the spindle 
happens to be fed out a long distance below 
its lower bearing it is liable to lateral deflec- 
tion. This is particularly objectionable in 
cases where it is desirable to accurately fix 
the position of a hole without the use of a jig 
or templet to guide the drill. To meet these 
same cases the lower spindle bearing should 
be made adjustable for wear—a point that 
is usually neglected in American-built drill 
presses. For heavy boring work this enlarge- 
ment of spindles is an important matter, not 
only to give lateral stiffness, but for tor- 
sional strength also. 
The matter of the hole in the lower end of 
a spindle to receive the boring tool is, of 
course, one of individual preference (often 
prompted by some species of total depravity), 
but probably the nearest the manufacturer 
could come to guessing at an average career 
of usefulness would be to bore and ream to 
some size of ‘‘ Morse taper”’—preferably the 
largest size that was suited to the capacity 
of the machine. This ‘Morse taper,” as 
was intimated in a former article, is a bar- 
barously gotten up and nearly systemless 
system, but is at present the best thing we 
have that is at all in general use. 
As regards the general design of the best 
modern drill presses, it is pretty much one 
thing—the main column rising from a flat 
bed-plate and supporting an elevating table 
and spindle and feeding arrangements upon 
one side (the front), while a horizontal driv- 
ing shaft and countershaft, with their neces- 
sary cone pulleys, fast-and-loose pulleys, 
&c., are supported at the other. The larger 
sizes are very properly supplied with ‘ back- 
gearing” and automatic feeding apparatus. 
In the best makes of these machines the 
pulleys, gearing, and feeding devices are all 
so excellently arranged as to scarcely need 
criticism—that is, until the baleyon days 
soon, we hope, to come, when all our ma 
chine tools shall have some arrangement 
superseding the barbaric cone pulleys and 
loose pulleys, by which a stoppage, a maxi- 
mum speed, or any intermediate speed, in 
either direction, may be instantly obtained at 
a touch from the operator. (Query: Must 
we wait for this until the day of ‘* individual 
machine” electro-motors?) 
In speaking of feeding devices, it should 
said that the most convenient are un 
doubtedly those in which the spindle can be 
very quickly lowered or raised, through a 
considerable distance, by means of a lever; 
and with the other hand slowly and power 
fully fed down with a round-rimmed wheel, 
provided with a crank handle. The best 
automatic feeds are auxiliary merely to the 
above devices, and cone gearing should be 
used rather than cone pulleys and belt for 
changing their speed. 

Other features desirable in a machine of 
the greatest general utility (not for special 
work only) are the adjustable balanced head, 
balanced spindle, revolving table and swing- 
ing table arm. 


be 


Of the devices for raising 
and lowering this latter, those arranged with 
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a worm-gear, rather than a ratchet, are pref- 
erable, as they cannot ‘‘run away.” 

Among things that ought to be but are not, 
even on the best drill presses, may be men- 
tioned a ‘‘dead center,” capable of being 
quickly set in either the bed-plate or table, 
exactly in the axial line of the spindle—also 
a sleeve, set in the bed-plate, adjustable in 
height and fitted with several sizes of bush- 
ings in which to run the lower ends of vari 
ous boring bars. Another important im- 
provement, especially in large sized machines, 
would be to make the bed plate extend much 
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boards to give an appearance of trying to 
hold something up. 

The last 36” drill-press purchased by the 
writer was altered to conform to the above 
idea. The old bed-plate was taken off and 
sent to the pattern shop to be used as a 
‘flat plate” on which to lay out wood- 
work. A new plate was substituted, about 
6 feet long, 2!, feet wide and 4 inches thick, 
filled with tee-slats and provided with a 
sleeve for boring bars, as above described. 
It is needless to say that it has proved a 
most exerllent investment. 
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illustrations variations in style 
among a number of good machines which 
are adapted for exactly the same work. 
These I propose to treat in a separate paper. 


showing 


RR 
Read’s Improved Vise. 

In the accompanying engravings, Fig. 1 
represents in perspective, and Fig. 2in broken 
section, a new vise made for general use in 
all sizes, by Read, Gleason & Read, 136-144 
First St., Brooklyn, E. D., N. Y. The pe- 
culiarities of the construction of this vise 
may be seen from an inspection of the en- 
gravings. The top of the vise may be swiv- 
elled to any position on the base, being guided 
by two nuts in a T-shaped slot in the base, 
and locked in any desired position by means 
of two pivoted levers, one of which is shown 
at a. 


The loose jaw is moved in either direction 
a comparatively short distance by means of 
a screw working in a solid steel nut, the 
square teeth on the bottom surface of this 
nut engaging with corresponding teeth on 
the rack ¢. The arrangement is such that by 
the operation of the lever, the same as in 
clamping or unclamping pieces, the teeth on 
the nut and rack may be engaged or disen- 
gaged. When engaged, the vise is in condi- 
tion to clamp pieces to be held, and when 
disengaged the jaw may be instantly slid to 
‘any position within the range of the vise. 
| The engagement and disengagement is ac- 
'complished as follows: The back end of the 
| nut is inclined upwards, and a box /, perma- 
| nently fastened in the sliding bar, has on its 
| forward end a corresponding downward in- 
cline surface. In the box is a concave piece 
| in the form of a half box that is pressed for- 
| yard by the spring shown, and fits the jour- 
| nal end K of the screw. Suppose, now, that 
| the vise is in adjustment for certain pieces 
‘of work, the vise is operated precisely as 
| an ordinary vise, the teeth on the nut and 
rack engaging and moving the jaw, 
with the whole length of the nut 
always in use. If now it is desired 
to move the jaw in either direction 
further than is provided for by the 
direct action of the screw, the lever 
isturned in a direction to unscrew 
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further forward than is customary. and also 
make it This allows 
large work to be slid about in various posi- 
tions ina given plane, without having to stop 
and level it up each time it is moved, with a 
resultant smashing of the third command- 
ment and the interest to pay on liberal 
investment in crooked wooden blocks, old 
nuts, handleless hammers, cold chisels, strips 
of tin and other tip-overy forms of blocking 
that are usually piled upon springy floor 


to wider sidewise. 
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-READ’s VISE IN BROKEN SECTION, 











Vise with BALL SWIVEL ATTACHMENT, 


Another valuable modification in present 
practice isto have the motion of a drilling 
spindle reversible, that the machine may be 


used for tapping holes immediately after 
drilling them, before the work is unset. 


This is also useful for facing the under side 
of bored work with the same 
used “right-handed” for 


cutters that 
are 
facing. 

The matter of design of frame remains to 
prepared 


upper-side 


be considered. I have several 


the vise. This moves the nut back 
and forces the half box ¢@ off the 
jend of the and the 
‘clined surfaces of the box / and nut g into 
‘contact, thereby raising the nut from the 
rack, which leaves the jaw free to move in 
either direction. A plate , in the lower 
front end of box, is carried under the box 
when it is lifted from the rack, and securely 
holds it from falling back against the rack. 
The jaw having been moved to the desired 
position, a reverse motion of the lever re- 
verses the operations just described, throw- 
ing the nut and rack into gear and locking 
them together, the half box ¢ preventing the 
nut from lifting. 

Fig. 83 represents this vise with the uni- 
versal swivel attachment. This arrangement 
shows the vise as more particularly designed 

In this a spherical 
projection on the bottom of the vise proper 
fits a corresponding spherical seat in the base. 
The screw cup has holes for a lever, as 
represented, the whole permitting the vise to 
be swivelled at any reasonable angle in either 
direction. 


screw, brings in- 


for use in small sizes. 


——_-2- —_—_. 


Successful High Belt Speed. 





The subject of high belt speed is one fre- 
quently discussed, not a few taking the ground 
that there is a limit moderately low beyond 
which the tendency of the belt to leave the 
pulley neutralizes any advantages. An inter- 
esting example of belt speed beyond that 
usually thought advisable, may be seen at the 
steel works of Spaulding, Jennings & Co., at 
West Bergen, N. J. In the re-arrangement of 
their mill they drive a nine-inch train, three 
rolls high, with a 150-horse power Westing- 
house engine, and at a belt speed of more 


ye 


than 7,500 feet per minute, the engine run- 
Although, as will 
be seen, this speed is about ninety miles per 
hour, the driving appears to be entirely satis- 
factory. 


ning at 300 revolutions. 
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The Mason Regulator. 


The two engravings represent in pérspec 








Original Discovery of Iron and Steel. 





In an address on technical training, deliv 


tive and section a device for regulating the ered before the Alumni Association of Lehigh 


speed of all kinds of motors in common use, 
and especially for regulating direct-acting 
steam pumps, either simple or duplex. 

It consists essentially of a cylindrical shell, 
filled with oil or other liquid. A plunger A 
is connected by means of the arm / to some 
reciprocating part of the engine or pump, 
and moves, sin unison with the stroke, each 
way into the chambers, J, J. This forces 
the liquid into the chamber /, the liquid re 
turning through the passage (, to be pumped 
over again, If the speed is increased be- 
yond that intended, more liquid is pumped 
than can return through /, and the piston / 
is raised, which by means of the lever L, 
partially closes the throttle valve, reducing 
the speed. 

By opening or closing, in.a degree, the 
passage O, the speed can be changed at will. 
Should any oil work up around the piston F, 
it returns through a passage (not shown in 
the engraving) into the reservoir C. 
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THe Mason 


No packing is required anywhere except 
around the shaft A, where it passes out of 
the shell. The oil is kept sufficiently high 
in the reservoir to lubricate the journals of 
this shaft. 

The small cylinder seen at the side of the 
reservoir, and near the top, is filled with 
liquid and fitted with a piston that connects 
with a weighted lever. This piston is pro- 
vided with small openings that permit the oil 
to pass from one side to the other as it raises 
and falls. 
too sudden action of the regulator. 


The object of this is to prevent 


As will be seen, this regulator is simple, 
easily attached, and the working parts are 
immersed in oil, which should make it dur- 
able. It is made by the Mason Regulator 


Company, 22 Central street, Boston, Mass. 


ae 
The Rogers Locomotive Works have six 
double-headed drilling machines at work, 
made by William B. Bement & Son, Phila 
delphia, All heavy work to be drilled is 
taken in in 
stances is moved by a differential windlass. 


to these machines, and most 


By this means all changes of the work are 
accomplished with little hand labor. 





University, Thomas M. Drown pictures the 
discovery of metallic iron and steel in this 
way: ‘‘ Nearly al] the early discoveries in 
the the result of 
hap-hazard experiment. We 
agine that a fire large and intense enough to 
have 
been made in accidental contact with surface 


arts were accident or 


can well im- 
reduce iron from its ore, must often 


ore, and that the presence of the metal in the 
This 


observation once made, there would follow a 


ashes must have attracted attention. 
series of experiments to determine the con- 
ditions under which the metal was produced. 
and the substances necessary for its produc- 
tion. It would not long escape intelligent 
observation, that a certain brown earth, or 
may rock, was the substance 
which yielded the metal, and that fire was 
the necessary condition of its formation. 

‘* But the iron thus accidentally produced — 
a mixture of metal, cinder, and ashes —was of 
no value till further experiment revealed the 


be a black 
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fact that the metal could when hot be united 
by hammering into one mass, with the sepa 
ration of cinder and other extraneous matter. 
The discovery of this property prompted still 
The irregularity of the 
product would suggest the more perfect con 
trol of the fire, and small furnaces would be 
built. In time it would 
noted that the iron was not uniform in hard 


further experiment. 


the course of be 
ness, and an accident would be sure to reveal 
the fact that sometimes the metal, when sud 
denly cooled in water, would become intensely 
hard. 
result in the production of steel.” 


This new line of investigation would 
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The British Press on Improvements of 
American Locomotives, 

Certain British mechanical journals are de- 
riving much satisfaction for themselves and 
their friends from the statements contained 
in the paper by Mr. Dean, on ‘* Improvement 
read before the Jast Ameri- 
can Master Mechanics’ convention. 


of Locomotives,” 
The me- 
chanical journals alluded to have been telling 
the world, these many years, that nowhere 
out of the British isles is the art of locomotive 


building properly understood, and that the 
benighted Yankees were particularly far be- 
hind in this kind of mechanical work. As 
sertions of that character did not carry much 
weight, since the writers could scarcely be 
regarded as disinterested parties. But now 
they claim to have received the very highest 
corroboratory evidence that everything they 
have alleged against the American locomo- 
tive is true; besides attention is now drawn 
to many other objectionable features which 
they had before omitted to mention. 

They now tell their readers that a member 
of the American Master Mechanics’ Associa- 
tion, an organization composed of the leading 
locomotive superintendents and locomotive 
builders in this country, submitted a paper 
at the annual mecting of the Association in 
which, he proceeded to prove, that the 
American locomotive is the worst built and 
most extravagant engine in the world. Fig- 
ures were produced to substantiate this claim, 
and their accuracy remained unshaken. 

They are sorry that we did not see the 
error of our ways before we had gone into 
building so many locomotives without con- 
sulting British methods; but they feel assured 
that Mr. Dean is inspired to lead the nation 
out of the wilderness A compassionate 
article in this strain points the desired way 
of repentance, which lies in imitating our 
English cousins. They say, ‘‘ Mr. Dean con- 
cluded by stating that there were simple ways 


























miles of single track. Upon this structure 
240 locomotives are employed to run what 
averages 3,500 trains each day. A mileage 
equal to circumnavigating the globe is made 
|every day of the week. About 25 stops are 
made in each trip, and there has been no 
single brake failure recorded in six months. 
The duration of stops at stations averages 
about 15 seconds. Trains run at intervals 
varying from a minute and a half to eight 
| minutes, according to the hour of the day 
| and the division of the road. Over 86,000,000 
| passengers were carried last year; and as the 
business steadily increases, it is expected 
'that the number will aggregate 100,000,000 
this year. 

To perform this enormous business with 
the surprising immunity from accident 
which has marked the history of the com- 
pany, an excellent system of operating is 
essential. This is supplemented by the em- 
ployment of first-class men, by using the 
best of machinery and material, and by fol- 
lowing a method of thorough inspectivn. 

The whole of the trains are run by card 
time, and each engineer is held responsible 
‘for the safety of his train, the approach to 
stations and curves demanding constant care 
and caution. Signal discs or lanterns, car- 
ried in front of the engine, denote to switch- 
men the destination of the train. At the end 
of each trip the engine is thoroughly in- 
| spected by the engineer, and at headquarters 
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SECTION OF MASON 
of the dilemma in which locomotive- 
building engineers find themselves placed in 
America, when asked to draw heavy trains 
The present type of locomo 


out 


at fast speeds. 
tive had not, he was sure, outlived its use 
but many of the improvements 
effected on British-built engines could be 
introduced on American locomotives, which 
were capable of considerable extensions in 
various ways, all moreover contributing to 
its cheapness, power, economy, and dura- 
bility.” 


fulness, 


le 


Operating the Elevated Railroads 


No other city in the world isso effectually, 
safely, and comfortably supplied with the 
means of rapid transit as the city of New 
York. The service of trains throughout the 
Manhattan Elevated railways is remarkable 
for accuracy and exemption from serious acci 
dent or troublesome delays. No other system 
of fast city travel, with frequency of trains, 
can show an equal record for safety and 
regularity. 

The Mauhattan Railway Company’s lines 
32 miles of double track and 80 


Un 


comprise 
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a competent machinist is employed for in- 
specting every part of the engine with the 
most searching minuteness. All the running 
gear of the cars is constantly subjected to a 
similar system of recurring examination. By 
this means accidents are almost unknown, 
for the small defects which pave the way for 
breakage are detected in time and the remedy 
applhed. 

The greater part of the locomotives have 
double crews, each set of men being required 
to work about eight hours. Each engineer 
is responsible for the care of his engine dur- 
ing the time he is in charge, and the work of 
packing, etc., is divided between the two 
At the end of each trip the en- 
gineer makes a written report of the con- 
dition of the engine; and if any repairs 
needed, they are at once attended 

As the engineers do not like to 
miss anything which is likely to be tound by 
the inspector, they pay strict attention to the 
examination of their engines. The object of 
the greatest solicitude seems to be the brake 
gear. The Eames vacuum brake, which is 
used on all the rolling stock of this company, 
appears to be thoroughly reliable and prompt 
in action. The part most liable to fail is the 


crews. 


are 
to. 
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rubber vacuum cylinder, which is never 
allowed to get worn out before being 
changed. 

The engineers employed on the Manhattan 
Railway are all promoted from firemen. 
They are divided into three classes, and are 
paid accordingly. The first class receives 
$3.50; second class, $3 25, and the third 
class, $8 per day. Firemen are divided into 
two classes, and are paid $2 and $1.75 re- 
spectively. An essential requisite for « fire- 
man being eligible for promotion is steadi- 
ness and good conduct. Before being in- 
trusted with the care of an engine, he is 
required to pass an examination, where his 
knowledge respecting the locomotive is ascer- 
tained. He is questioned regarding combus- 
tion, the action of steam in the cylinders, and 
the construction and operating of the vacuum 
brake. Asa practical test of his knowledge, 
he is requested to state what he would do in 
case of certain accidents happening to the 
engines. The firemen generally pass through 
this ordeal satisfactorily, and it is considered 
a benefit to the men in making them think. 
The fact that such an examination has to be 
passed on the way to promotion, is an incen- 
tive to the attainment of accurate knowledge. 

On the ordinary run of elevated railway 
service a locomotive runs about twenty 
months, making a mileage of 160 miles each 


that hold the water and carbon cylinders 
together. Around the carbon cylinder there 
is a steam jacket for the purpose of heating 
the mixture to the proper temperature before 
it is pressed. When this point is reached the 
tension is applied and the carbons are forced 
through a die at the end of the cylinder. The 
fit of the ram is so close that it is necessary 
to force it back as well as forward, and this 
is accomplished by applying a_ reversed 
pressure which greatly accelerates the work. 

The material uscd for making the carbons 
is the purest carbonaceous substance that 
can be found, and the finest coke or the lin- 
ing of gas retorts is generally selected. These 
materials are ground to an impalpable powder 
and mixed with an adhesive substance before 
being put in the cylinder. 

After coming through the dies the carbons 
are dried in an oven, then roasted in a 
crucible. When they emerge from this hot 
ordeal they are intensely hard and compact, 
the fracture resembling stecl, and they ring 
like a metallic rod. Dies for this press are 
made to produce carbons varying from 4” to 
4’ diameter. The workmanship on the press 
is admirable. 


ee 


A machine firm in Philadelphia recently 
was asked to construct asmall machine which 
They did the work 


had just been invented. 
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from chemical combination, and the greater 
part of this is absorbed by the water inside 
the boiler. It is a fireless locomotive. The 
water inside the boiler is heated by an out- 
side connection to the temperature needed 
for working, and the caustic soda arrange- 
ment 
done for a considerable time without replen- 
ishing the temperature. 

In fact, the chemical reaction continually 
going on supplies a source of heat, and the 
exhaustion of the power only takes place 
when the caustic soda gets so diluted that it 
will not condense the steam. 

With 1,100 Ibs, of 1.7 
specific gravity the inventor of the engine 


absorbs the heat, so that work can be 


of caustic soda 


was able to run for five hours developing 
about 4-horse power. When the soda becomes 
degenerated by use it does not become worth- 
less, for its chemical power can be restored 
by evaporating the moisture which it has 
absorbed. By this means it can be used a 
The claim is made that 
this isa very economical system of fireless 
locomotion. 


great many times. 


one 6 eae — 

Alexander B. W. Kennedy, Professor of 
Engineering and Mechanical Technology at 
University College, London, has been nom 
inated by the Government to serve as engi- 
neer ima section of the Amsterdam exhibition. 









































dlay, before needing to go into the shops for 
a thorough repair. The engines are taken 
one day each month for washing out and 
sinall repairs. Fires are never drawn, except 
when the engine goes in to be washed or 
repaired 
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Hydraulic Press for Electric Light 
Carbons, 


We present on this page the engraving of 
a hydraulic press specially manufactured by 
John Kobertson & Co. of Brooklyn, N. Y., 
for the purpose of making carbons for electric 
lights. 

The steadiness and durability of an electric 
light depend great extent the 
character of the carbons used, and a machine 
which will greatly increase the solidity and 
homogeneity of the carbons directly tends to 
improve the light. 

It seems to be acknowledged that this press 
has been a decided success in improving the 
carbons, and there is quite a demand for it 
among parties using large numbers of electric 
lights. 

The main cylinder of the press is copper- 
lined with double-acting water ram. This 
ram is kept in line by a heavy gland, which 
in turn is guided by the heavy brace rods 


toa upon 
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in good shape and found the cost was nearly 
$200. They then undertook to manufacture 
the machine for $10 each when an order for 
1,000 was given. Thisis an example of the 
reduction of first cost by systematic manu- 
facturing processes, 
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Caustic Soda Condenser for Locomotives. 


A German inventor has produced an in 
genious traction engine where a reservoir of 
caustic soda is made to act as a steam con- 
denser, and also to perform the purpose of 
returning the heat of the exhaust steam to the 
boiler. It is well known that caustic soda is 
a highly hygroscopic substance, with a strong 
affinity for water in whatever shape it can be 
reached. Advantage is taken of this property 
to make a body of caustic soda absorb the 
exhaust steam of the engine. The chemical 
reaction of water combining with caustic 
soda releases a great quantity of heat which 
in this case utilized in maintaining the 
temperature of the boiler. 


is 


The boiler of this condensing engine is 
made of two cylinders, one inside of the other, 
leaving a cavity between the shells. This is 
the reservoir where the caustic soda is stored. 
When the hot steam is condensed here its 
temperature is added to the heat resulting 
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LETTERS FROM PRACTICAL MEN. 


The Standard Gear Tooth, 
Editor American Machinist : 

A great advantage would be gained by the 
general adoption by machinists of some fixed 
and uniform system with regard to the teeth 
of gears, for, although there is now a fairly 
general agreement as to some particulars, it 
is not enough to accomplish the objects of 
uniformity and interchangeability. 

The tooth of a gear can vary as to three 
particulars: the pitch, the proportion between 
pitch and depth, and the shape of the work 
ing curve, 

The nearly general adoption of the diam 
little to be 


desired in that particular, the system having 


etral system of pitches leaves 


displaced the old circular pitch system except 


for the largest and coarsest description of | 


who 


The 


speaks of 1,” 


work. mechanic of this day, 


or pitch, is probably an 
old fogy who learned the trade long years 
ago, while twelve or cight pitch, in then 
stead, are terms readily understood and gener 
ally used. 

There is nothing but the persistence of old 
customs to prevent the general adoption of the 
diametral system for teeth of all sorts, large 
or small. 
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In the proportion between the pitch of the 
tooth and its depth, the great simplicity of 
the diametral system leaves no chance for 
improvement, 

Where the circular pitch is in use, each 
manufacturer can have his own pet propor- 
tion, one concern preferring a short tooth 
and the next a long one, and there can be no 
uniformity, because no one style has an ad- 
vantage over others. 

But the diametral the rule 
that the working depth of the tooth shall be 
two pitch parts of an inch is so simple and 
correct that there can be no disagreement. 
Nothing stands in the way of uniformity 
with regard to this proportion except the at 


with system 


present limited use of the old-fashioned cir- 
cular pitch. 

With regard to the shape of the working 
curve, there is considerable controversy and 
difference of real 
reason, but generally the result of long-con- 


opinion, sometimes with 


tinued habit, or of the personal pride some 
concerns take in having a way of their own 
for everything they do. 

but two correct 
forms for the shape of the working surface 
of the tooth. Both forms are theoretically 
correct, but in practice, and that is the main 
thing to be kept in view, there are differ- 
ences Which the mechanician must consider. 


There are and can be 
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Theoretically, the epicycloidal, or double 
curve, has the most direct action, tends to 
upon the shaft bear- 
the but 
practically the difference is so small, and so 


create the least thrust 


ings, and therefore least friction, 
much influenced by the deviation of the ac 
tual shape from the true shape, as not to be 
noticeable In extreme cases, such as of a 
rack-and-pinion, the difference in amount of 
thrust might possibly be measurable; but, in 
vencral, it is easier to prove it mathematically 
than to find and measure it. 

On the other hand, the involute, or single 
curve form, has advantages which can be 
seen and practically used, as well as theo 
retically demonstrated, which, for every-day 
The sin- 

but in- 


use, makes it by all odds the best. 
gle curve will of the slight 
evitable inaccuracies in shape and in the 


admit 


mounting of the gears, and will allow of the 
slight variations from true and square work, 
which every one knows is universal, and not 
to be avoided. 

A slight variation in making or from wear, 
from the true distance between shafts, orin the 
alignment of the shafts, or in the radial di- 
rection of the tooth, will make great trouble 
with the double curve and but little with the 
single curve. 

If machinists could work as close to per 
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fect accuracy as writers on gearing can make 
their rules, the double curve would be the 
best; but as the case stands, the single curve 
meets the requirements of practice much 
more nearly than its rival, is much more 


worthy of general adoption as a standard, | 


and, in fact, is at this day in more general 
use and favor. 

And, again, to the practical man, not the 
professor, who works out the formule and 
deals in fine IMes and long numbers, but the 
mechanic who makes the gear itself and his 
living at the same time, the chief point is to 
get the most work done in the best manner 
for the least money, and to do this it is 
essential to use a cutter that can be kept 
sharp. 

The rose cutter, having many teeth, each 
one relieved or cut back through its whole 
outline, can be kept sharp only for a short 
time while it is new, and then, as its edge is 
dulled, it works harder, heats more, and does 
rougher and slower work until it is thrown 
away or annealed and shaped over. The 
improved form of cutter, known as the 
Brown & Sharpe cutter, from the firm that 
invented and introduced it, has fewer teeth, 
but of such a peculiar form that they can be 
repeatedly ground and kept sharp, being as 
good as new until entirely ground away. 
Where this difference between cutters bears 
upon the shape of the tooth, is in the fact 
that the double curve is not as well adapted as 
the single curve for the B. & 8. cutter, forit 
has a part of its outline at right angles to the 
pitch line, where the peculiar method of re- 
ief makes a square cutting edge and gives 
no relief at all. The cutting edge at and 
near the pitch line does not cut, but scrapes 
‘and pushes off the metal. 

If the double curve is adopted, the rose 
cutter, much inferior to the improved 
form in efficiency and durability, should be 
used; while, if the single curve is favored, 
the repairable cutter works to full advant- 
age. 

In questions of this kind, the mechanic, 
and not the learned mathematician, is the 
judge and the jury; and matters of con- 
venience, cost and efficiency have more 
weight than matters of pure theory, and 
therefore the involute is rapidly and justly 
coming into favor as the proper shape for 
gear teeth. 

The object of uniformity would be still 
further assisted if there was a general agree- 
ment as to the proportion between the pitch 
and the face of a gear wheel, according to 
the following table, for example, which I 
have found to be suited to almost every case, 
the face being approximately four times the 
depth of the tooth: 


PITCH. 
4 6 8 10 12 16 24 82 48 
FACE. 
21%1% % 3% Kw % 


There is room for a very general discus- 


sion of this subject, and I make the 
proposition that the best practice lies 
in the universal use of the diametral 


system of pitch and proportion, the in- 
volute form of tooth and the repairable cut- 
ter, for the reasons that they are not only 
the best, but also that they are now in the 
most general use. 

I hope that those who use and believe in 
the old circular pitch, the epicycloidal tooth, 
and the rose cutter, will stand up and give 
their reasons. GEO. B. GRANT. 

Boston, Mass. 


Color Test in Tempering. 


Editor American Machinist : 

Reading the articles by Mr. Goodyear and 
others on tempering steel, I am reminded of 
a joke played on the ‘‘ Professor,” as he is 
called, in ‘‘our shop,” which will illustrate 
the value of the color test. The ‘‘ Professor” 
has a habit of hardening all work first, and 
then drawing the temper. One day, among 
other things required to be tempered were a 
lot of milling cutters of various sizes. These 
were duly hardened and tested with a file, 
and then left with one of the cubs to be pol- 
ished for tempering. Said cub performed 
Lis part of the work, and then placed with 





nealed. All were duly carried back to the 
smith-shop and the temper carefully drawn, 
Upon being returned to the tool room the 
cub was called upon to apply the file test 
again, with the result of finding one cutter 
which looked exactly like the rest so far as 
color was concerned, but which was nearly 
soft enough to bite with the teeth. It was 
some time before the ‘‘ Professor” heard the 
last of tempering that soft cutter. 
Cincinnati, O. STUDENT. 


French Calipers—A Handy .Carpenter’s 
Tool. 
Editor American Machinist : 

Noticing ‘‘Chordal’s”” remarks about the 
use of calipers, in your issue of Augus: 11th, 
it seems to me interesting for your readers to 
know that here, in France, the mécaniciens, 
as they are called, always use a vernier cal- 
iper. These cost from 80 cents to $38, the 
average workman paying about $1.50. It is 
just as important a part of his kit as-his 
metre measure, and the two in fact usually 
complete his personal stock of tools. These 
calipers read to ;', millimetres, say ;o459 inch. 
In the best shops they work to this accuracy, 
but the average machinist hardly knows bet- 
ter than to read to a millimetre ‘‘ feeble” or 
‘*strong.” A $1.50 tool will measure up to 
six or eight inches, and serve both for inside 
and outside calipers. 

The carpenters here have a tool unknown, 
as far as I can ascertain, in America, which 
to me seems useful. One cannot say as 
much for all French tools. They have all 
their benches made in hardwood, say three 
to four inches tbick. They bore several 1} 
inch holes, at different parts, and with a 
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piece of iron shaped like the figure, they 
clamp a board to the table. A blow at A 
jams the iron in the wood, while one at B 
or B’ loosens it up. This tool is in constant 
use for sawing off, splitting, and general 
working of a board, and is very useful. 


P. W., 3 Rue Scribe, Paris. 


A Curlous Air Pump Disorder. 
Editor American Machinist: 

The article which Angus Sinclair had in 
the AMERICAN MaAcutnist of May 26, on 
‘Air Pump Disorders” is very full and 
interesting, and contains much of the in- 
formation which a man working on air 
pumps often wants; but 1 once came across a 
cause of trouble which he misses or does not 
mention. 
before I discovered what was wrong, and it 
is a trouble very rarely met with. The 
pump worked as if the exhaust pipe was 
stopped, or as if some other disorder existed 
in the steam department. I took the uut off 
the exhaust pipe close to the pump and 
found that all clear, then I examined all the 
works about the steam section of the pump 
and nothing was wrong there. 





| but there was no improvement as yet; still a 
| groaning and straining as if it was a locomo 
tive going up a grade struggling with one 
too many cars. So then | concluded it must 
be in the air department, although it did not 
/sound that way. Then I took off the bottom 
|head and found the valves all right. At 
this point of the proceedings I began to feel 
| kind of sold out, so 1 put on the bottom 


. | 
It gave me a great deal of bother 


I put every- | 
| thing together and gave the pump steam, | 


| 


no go. Taking the joints apart and putting 
them together again had not improved the 
working of the air-pump, although I have 
heard men tell that they have cured a bad 
working injector by this means alone. So 
then I took the valve out of the top delivery 
air passage, and nothing seemed to be wrong 
there. I cleaned the seat and put back the 
valve, but still the pump worked no better. 
By this time I was losing patience and get- 


started in once more determined to find out 
where the disorder was. I took off the top 








nut again, shown in the sketch, and in 
putting in my finger to pull out the valve, I 
felt the sleeve A move round. Close in- 
spection proved that this sleeve had become 
loose and worked upwards till the seat of 
the valve was well up towards the bottom of 
the covering nut, leaving no room for the 
valve to lift. I turned the sleeve down to its 
proper place, drilled a small hole through 
the casting to reach the sleeve, and put in a 
set screw to hold it in place. When this 
operation was finished the pump went to 
work as well as it ever did. 
JOHN MAHONEY. 
Vicksburg, Miss. 


Who Designed the Lincoln Pattern 
Milling Machine? 
Editor American Machinist : 

I note articles on the milling machine 
appearing from John J. Grant and am pleased 
to know that somebody is taking the trouble 
to write up this remarkable tool. I would 
like to have Mr. Pratt say whether he did 
design the Lincoln pattern. I bought a mill- 
ing machine of this style in 1865, and it was 
so old then that the party could not tell when 
or where it was made, but said it had been in 
use 20 or 25 years at least. 

If Mr.Grant believes that this is the best style 
of milling machine it would do him good to 
travel. We have a set of patterns of this 
machine that have remained in our pattern 
house about 10 years, because our customers 
would not buy such machines when they saw 
our improved tools. 

A. H. BRaINnarp, 
Supt. Brainard Milling Machine Co., 
Hyde Park, Mass. 


Screw Machines Without Instruction 
in their Use—V Ways and Flat Ways. 





Editor American Machinist : 


It was a good thing publishing the de- 
tails of how to operate the Niles screw ma- 
chine for turning and threading bolts. It is 
/a very excellent machine in design and work- 
manship; and if its merits were more widely 
known, it would come more into general 
use. 

We got a machine for this purpose last 
year, purchased from somewhere, without 
\the maker’s name, and unaccompanied by 
apy instructions. Some of the attachments 
| were missing, and there was not a man in the 
shop who knew how to work it. They were 
fortunate in putting a man on it that 
cool and deliberate in his movements, 
who learned to work it by experience 
practice. 

If they had put a rushing tear-away on it, 
he would probably have made a total wreck 
of the machine. 

There are some very good features about 
this machine as regards rigidity, power and 
| durability. The fast head-stock is cast solid 
on the shears, thereby permitting the largest 
possible cone and gear-wheel on the spindle, 
giving plenty of power. The spindle is very 
large. The lathe bed has flat-topped slides, 
and not wretched, small, inverted Y’s, liable 
to wear hollow where most used. Although 
{the saddle and turret head, or capstan rest, 


was 
and 
and 


ting discouraged, but I thought of Job and | 


the lot another cutter, which had been an- | head again and’tried the steam, but it was | have extra large bearing surfaces, nothing 


_could work easier. A child could move it. 
The distance between the cutting edge of the 
| cut-off tool and the slide is very short, the 
| consequence being that a cutting-off tool can 
| be made to go right through the iron with no 
| danger of digging in, so common in ordinary 
|lathes. Instead of beveling the point of the 
| bolt or stud to assist the turret tool in start- 
ing with a tool in the front carriage, there is 
|a Y-mouthed socket with cutters inverted to 
perform that operation. This answers capi- 
|tally, and is really quicker than the other 
| way. There are many good points about the 
machine, which makers of ordinary lathes 
would do well to copy. 

The makers of some lathes seem to take 
special pains to make the spindle gearing as 
powerless as possible, and give the carriage 
so small a bearing on the shears that they 
wear slack directly where most used. 

A correspondent in your journal advo- 
cated increasing the size of Y’s to planing 
machine dimensions, to insure durability. 
If that were done, the saddle would have to 
be made so heavy and thick to span the 
shears from the outside Y’s that there would 
be considerably less swing over the carriage. 
When flat shears are used, the saddle bears 
on the inner edges, and it can be made much 
thinner, giving a greater swing. It is a well- 
known fact that friction depends on weight, 
not surface, and the plan of making a cuar- 
riage bear only a few inches at the ends is 
wrong. 

Makers of first-class tools understand that 
well enough; and as milling machines, shap- 
ers, etc., are pow made with immense flat- 
bearing sliding surfaces, I hope to see others 
adopt flat bearings on their lathes. It is 
singular that high-class machine tools are 
now invariably made on the severely plain, 
bald style, with a total absence of mouldings, 
beading and ogeeing; whereas the light, 
cheap school delight in curved legs, fancy 
bulges terminating in sharp corners and 
tremendous polish. + Ba el OF 


Time-Keeping Methods and Require- 
ments. 
Editor American Machinist : 

Among the many subjects of interest that 
your philosophical correspondent ‘‘ Chordal” 
has from time to time touched upon, I think 
that those pertaining to shop systems of most 
pecuniary interest to those engaged in con- 
ducting works. 

In the last issue of your paper, at hand, he 
has treated the subject of time-keeping in de- 
tail for the purpose of making up cost ac 
counts, and promises to shortly set forth- 
some further information of what he would 
recommend to overcome the various difticul- 
ties in arriving at a thorough system. Writ- 
ing from.this side of the water, and with per- 
haps a closer acquaintance with English 
workmen than with American, I fully indorse 
the opinion, that no system to be satisfactory 
should depend upon either a workman’s 
watching a clock, untying and filling up 
blank forms with symbols, hours, minutes, 
&c, or in any way taking part in the office 
work of cost-keeping. 

There are two reasons for this that admit 
of no argument: (1.) Where workmen are 
being constantly changed, they must be in- 
structed in the mysteries of your particular 
system, involving an expense in a foreman’s 
time, and a few mistakes, before the new 
man can be trusted to carry out the system. 
(2.) Where piece-work is either wholly or 
partially carried out, the workman occupics 
the position of a party to a contract, for the 
time being, between the firm and himself. 
Ordinary business routine would demand 
that his statements of time, class of work, 
&c., should be verified, and each party to the 
bargain retain something in the form of a 
receipt. 

I have watched various systems of keeping 
time in different parts of the States, also in 
England and on the continent. Perhaps the 
most general plan is sending a clerk into the 
works each morning, to interfere with the 
general routine of the place, asking questions, 
and waiting for the men to fish out little 
boards with illegible hieroglyphics, or search 
for chalk-marks on a casting; or, worse than 
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all, call the foreman to catechise him as to 
what the man was doing the day before. 
The only excuse for this system would be a 
time clerk that knew the details of all the 
work in progress throughout the works. 

The next plan seems to be a system of 
small slates or cards, or any convenient plan 
by which the workman can put down his 
time to each job during the day, and to hand 
this in each evening. As already pointed 
out, this demands that each man should per- 
form several things beyond his province, as 
a successful workman: (1.) To write legibly 
(2.) To understand the symbols, and which 
lot of machines his work belongs to. (3.) To 
watch the clock, if convenient, or, if not, to 
leave his work to look at it. (4.) To enter 
into a question of addition each day to see if 
his items complete the required hours, and 
if not, to ‘‘fill up” with sumething to make 
it balance. 

I remember being struck with admiration 
of some of the systems advocated by ‘‘ Chor- 
dal,” and successfully carried out by Mr. 
Alex. Gordon, ut the Niles Tool Works, 
Hamilton, Ohio; also by the remarks made 
to me by Mr. Gordon while here last autumn, 
when he was kind enough to explain some of 
these improved shop systems. There has 
been much written about shop systems, and 
I am inclined to think an attempt to adopt 
all the various schemes discussed and ap- 
proved would do more harm than good in 
most works. System should mean the best 
plan of turning out the largest amount of 
finished work with the least number of fore- 
men, draughtsmen, clerks, and time-keepers, 
and the least possible tax on the manager’s or 
principal’s time to supervise it all. 

x x x % 


* * 


If there is a fault to be found with ‘* Chor- 
dal,” it is in not giving weight to difficulties 
in organizing systems and in pointing out 
that it is a work of years, and can only be 
arrived at by constant effort and several fail- 
ures from time to time. There are many 
schemes that are easily settled by discussion 
in a half hour, that would demand valuable 
time and effort for years. I well remember 
the mental feast that ‘‘ Chordal” and I en- 
joyed one evening in mapping out the model 
machine shop of the future, and I have no 
doubt both of us, as well as your readers, 
will always be benefitted and make a step for- 
ward by such day (or evening) dreaming. 

* * * * 


* * 


After this digression, I will come now to 
what prompted my letter to you on the ques- 
tion of time-kecping. (You see I am assum- 
ing in writing at such length that you can 
print my letter like ‘‘ Chordal’s,” by filling 
up with asterisks, in which case you can 
leave out all irrelevant matter.) Enclosed 
you will find a page from our time-keeper’s 
book, which will explain itself. It is in- 
tended to overcome most of the difficulties 
suggested by ‘‘ Chordal,” and as it has now 
been in use for three years and given satis- 
faction, it is at least entitled to be called 
practical. It is, of course, necessary that 
all work be represented by symbols, or order 
numbers, as it would be useless to advocate 
any improved methods in a work where this 
elementary plan is not in use. Standard 
machines have symbols; special orders, like 
repairs or small outside jobs, have the num- 
ber of the order; while new tools have a 
special number from the/r cost-book, but are 
always specified as N. T., with the order 
number following; as, N. T. 150 may be a 
2” tap, N. T. 151 a set of mandrels, N. T. 
152 a drilling jig, &c. 





* * * * * 

The rules detailing the use of the coupon 
tickets are simple, and depend only upon the 
time-keeper and the foremen of departments. 
To start with, a new man commences work ; 
a number is given him; the foreman gives 
him his work and a ticket, as shown. 

The tickets in possession of the men on 
Friday evening are collected by a lad from 
the office, and new ones handed out each 
Saturday morning. Whenever a workman 
is given a new piece of work, the foreman 
takes the ticket from him and marks on the 
back of the ticket the symbol of the new 


work and the time at which the change is 


Date. .July 30. .1883. Workman’s No. .10.. 
Book No. .891.. Symbol 8 A6.. 

Description of Work. .Planing.... 
ime OOCUPIEE, 6 TOUTS: 2. ccc i cccarsiies 
FACINIAEES < . s/he robin eres aos 


Date. . July 80..1883. Workman’s No. .28.. 
Book No. .892.. Symbol. .N. T. 150.. 
Description of Work. .2-in. sq. thread tap... 
Time occupied. .9 hours 
Remarks 


made. Lads, who are dispersed over the 
works to run errands for the workmen by 
bringing tools, oil, waste, etc., run with this 
ticket to the time-keeper’s office, when a new 
ticket is made out and returned to the work- 
man as before. Every man in the works is 
at all times in possession of a ticket, and he is 
liable to a fine or discharge for neglect of this. 
In the case of settlement for piece work, and 
to avoid disputes, the workmen are entitled 
to receive back on Monday all the tickets 
that have been given to them the previous 
week. By this means they have a receipt 
for their time from which they can check 
the time-keeper’s calculations. Even with 
the greatest precaution mistakes have been 
made in paying piece work, and only ac- 
knowledged when the workmen have brought 
their coupons to the time-keeper’s notice. 
The symbols of the machines are sooner 
learned by this system than by the workman 
gathering it from symbols on the drawings. 
* * * * * * 

Of course, these tickets are only a part of 
an elaborate system of cost-keeping, which 
I may explain in a future letter, but for the 
present will answer to show how a system 
can be conducted with a large number of 
workmen of all degrees of skill and intelli- 
gence. The tickets, or coupons, it will be 
understood, are only to get a detailed account 
of each workman’s time during each day for 
cost keeping, but have ne reference to making 
up his time for wages cach weck. We use 
the workmen’s checks deposited by them on 
going in and taken from a board going out. 
This is the almost universal plan here in all 
classes of manufactures. 

* * 


* * 


We are using another system of stores 
keeping which is of equal importance with 
time keeping, and, strange to say, has not 
been touched upon by *‘Chordal.” It has 
much to do with reducing the cost of pro- 
duction so far as it can be done by oftice 
system. It consists in everything that enters 
into the construction of the machine’s prod- 
uct, passing through a stores department, 
from whence it is ordered, collected, checked, 
weighed, distributed, and eventually returned 
in finished form. All castings, forgings, 
miscellaneous parts, screws, small finished 
parts, are delivered into the works from this 
‘central depot.” 


* * 


* * * * * * 

I will reserve an account of this for an- 
other letter, in describing a new works in 
process of erection here. Some drawings will 
accompany it, showing a novel form of 
works, in which the detail of arrangement | 
hope will call for some further remarks by 
‘*Chordal” on ‘‘ Shopittecure.” 

GEO. RICHARDS. 

Atlantic Works, Manchester, Eng. 


Wire-Rope Transmission by Inclined 


Grooved Drums, 
Editor American Machinist : 

Referring to your statement in September 1 
that the Brooklyn bridge plan of rope trans- 
mission was first used by a Mr. Eppelsheimer 
in San Francisco in 1872, I desire to say that 
this identical system of driving an endlessrope 
by two grooved drums with their respective 
planes of revolution inclined out of parallel 
an amount equal to pitch of rope grooves, 
first patented and applied by 8S. B. 
Whiting, M. E., in 1866-7, to the hoisting 
machinery of the three Lehigh and Susque 
hanna planes, 


was 





Workman's No. 
Symbol. .8 A6.. 
Description of Work 
Commenced at. .9.. 

Finished at. .4.. 


.10.. Date..July 30, 1888. 
Book No. .891.. 


Ag ee ae 


8 


Total hours. .6hrs.. 


Workman’s No.. 
Symbol..N. T. 150.. 
Description of Work 
Commenced at. .8. . 
Finished at. .6. 


28.. Date..July 30, 1883. 
Book No. .892.. 


.. Tap-turning.... 


Total hours. .9 hrs 


This machinery was all designed and built 
at the Colliery Iron Works, Pottsville, Pa., 
of which Mr. Whiting was at the time super- 
intendent and engineer. 

John A. Roebling & Sons furnished the 
215” wire ropes for these planes, and were 
much interested in the novel arrangement of 
the drums, which was universally pronounced 
to be a great step in advance of any other 
method in use in the matter of simplicity 
and saving of wear and tear of the ropes. 

Colonel Roebling frequently consulted 
Mr. Whiting with a view of using his 
system of rope transmission at the Brook 
lyn bridge, and in 1877 Colonel 


877 Roeb- 
ling sent Mr. G. W. McNulty, one of his 
assistant engineers, to Pottsville to examine 
the working drawings of the Lehigh and 
Susquehanna plane machinery, from several 
of which he took tracings. 

The drums at the Lehigh and Susquehanna 
planes are 20’ 8.28” diameter, and have the 
spur wheels combined with the rope drums, 
so that the work of the engines is transmitted 
through the spur wheels directly to the ropes 
without passing around through the main 
drum shafts and keys. These spur wheels 
are 20 8.28’ diameter, 130 teeth, 6” pitch, 
18” face and are driven by an intermediate 
pinion of 37 teeth. 

The pinion and wheels have their shroud. 
ings turned off to the exact diameter of their 
pitch circles, so that the shroudings roll 
together and prevent the strains of the ropes 
from putting any pressure on the sides of the 
drum-shaft journals. 

The pinion teeth are ‘‘staggered”’ or in- 
clined sufliciently to give the teeth a good 
bearing. Each pinion shaft is driven by a pair 
of vertical non-condensing 36x48” engines, 
with cranks set at 1ight angles. 

Weston and the Yale and Towne Manu 
facturing Company are also using the Whit- 
ing system of endless rope transmission to 
work their traveling cranes. 

Mr. Whiting’s patent having expired, his 
device is now, of course, public property, and 
my only object in writing you is to place the 
credit where it belongs. 

BE. F. C. Davis, 
Pottsville, Pa. 

{Our correspondent is mistaken in suppos 
ing we attribute to Mr. Eppelsheimer the credit 
of first moving a loaded wire rope by means 
of two drums, either with their planes of 
We simply 
creditcd him with being the first to put the 
general system, as applied to passenger traffic, 
to practical use. | 


revolution parallel or inclined. 


Shop Time-Keeping. 
Kditor American Machinist : 

‘*Chordal” and others have said a great 
deal regarding time-keeping in shops. The 
system of symbolism is comparatively easy 
to handle in a strictly manufacturing shop; 
but respecting jobbing and repair shops, it 
The following 
card represents my way of time-keeping. 
I dare say it ‘merits the name of. slight 
originality anyway: 


does not reach everything. 


Time. 
Cast. 

| Wrought. 
Brass. 
Steel. 
Babbitt 
Metal. 


Order No. 875. 
Date, 4-18-82. 
By Williams. . 


wut 
_— 


Plane 1. Cross-head per drawing. Eng., 


12x20, No, 4 


The office book shows the number of all 
orders, as No. 875. The ‘‘ticket” shows 
the date of writing, the name of the man 
who does the work, the work necessary to be 
done, the weight of material, &c. I scratch 
the ticket thus x to indicate that weighing 
is necessary, and the absence of this mark 
indicates not to weigh. The time running 
from one day to the next is checked by the 
time-keeper every morning in his rounds, 
and the foreman much trouble. 
The sum of hours on the ‘‘ tickets” foots the 
day. Years afterward it can be easily told 
what any job cost, the exact items being 
enumerated. it is simply 
necessary to state and perhaps sketch the job, 
as per card: 


is saved 


On job work 


~ ~ 
: a . © jem ent 
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Order No. 850 
Date, 4-12-’82. 


By Jones...... 





Key-seat 1—3” shaft, per sketch, °4 wide, 
3; deep. 
Thus the man is his own time-keeper, 
expense-keeper, and hates to have a ticket 
show too many hours ona job. C. A. B. 


Kansas City, Mo. 


— <->. 


The Riverdale Boiler Explosion. 





Another disastrous boiler explosion has 
happened (August 28) on a Hudson River 
steamboat. The steamer Riverdale while 
preparing to make a landing at one of the 
New York City piers exploded one of her 


boilers scattering death and destruction 
around. Five persons were killed and a 


The boilers 
are reported to have been overhauled a year 
ago, and the Government boiler inspector 
who examined them last June passed them 
as safe to carry 40 lbs, steam pressure. The 
accident occurred when the steam pressure 
was about 25 lbs. The boat at this writing 
is at the bottom of the river, and while she 
remains under water it will be impossible 
to discover the exact cause of the explo- 
sion. 


dozen or more badly injured. 


Among a mass of conflicting testimony 
collected during the excitement succeeding 
the accident there is little to guide to a correct 
conclusion as to how the accident originated. 
The testimony ot Geo. A. Deymes, a fireman 
of the boat, who has since died, is of the most 
importance. He asserted that he noticed 
steam escaping from underneath the boiler, 
and he set to work to the cause. 
While thus engaged he heard a hissing noise 


ascertain 


and the next moment he was enveloped in 
He made arush for the ladder and 
had climbed almost to the top when the ex- 
plosion occurred, throwing him into the 


steam. 


river. 


ie 


The Raileay Age can do the public excel 
lent service and merit the thanks of every 
honest investor in railway securities by ex- 
posing every humbug scheme like that of the 
‘* People’s Railway Company of America,” 
which is dissected in its issue. It says: ‘‘ The 
list of officers attached to the prospectus in- 
cludes four surgeons. As their services can 
not possibly be needed for years by wounded 
employes or passengers on this still unhatched 
railroad, it must be that they are provided 
to attend upon sick subscribers to the stock 
of the company. That the subscribers will 
be sick is as certain as the sunrise. And the 
mischief of it is that when the time of awak- 
ening and disgust comes, the victims will 
believe that they have a grievance against 
railways and will rail and vote against them, 
forgetting or failing to see that their own 
foolish credulity is mainly responsible for the 
inevitabie disappointment and Joss," 
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Industrial Exhibitions this Fall. 





whistle. Otherwise quiet villages and sleep- 


Industrial exhibitions are about as numer- | 


ous as ever this Fall. 


The Louisville Exhibi- | 


tion, which opened August 1, has hardly yet} 


reached its full tide; but as it continues 
|until about the 1st of Nevember, there is 
|ample time for the development of a more 
| widespread interest. The Cincinnati Exhi- 
| bition, to run from September 5th to Oc 
/tober 6th, promises well. The machinery 


department will be one of the most promi- | 


/nent, as it always has been in previous ex- 
|hibitions. We learn that a number of new 
inventions of merit will be shown. 

The exhibition of the New England Manu. 
facturers’ and Mechanics’ Institute in Boston 
is to extend from September 5th to some 
time in October. Displays of products by 
Southern railroad companies will be one of 
its most prominent features this Fall. Some 
of the Southern States have also made spe- 
cial appropriations to make a showing of 
their products 

The Foreign Exhibition, which opened in 
Boston September Ist, is very peculiar in its 


scope. Nothing but foreign products are to 
be shown. It is hard to see why such an 


exhibition should be undertaken, unless it is 
to encourage larger importations of foreign 
goods. Certainly the exhibitors will not 
consider ita success unless it increases the 
demand for their wares, 

The American Institute Fair in New York 
City will be held this Fall as usual. The 
fairs are from a mechanical 
standpoint than they formerly were, but new 
inventions of merit are shown every year, 
which make it worth while to visit the exhi 
bition. Large numbers of visitors can always 
be relied upon. 

The Pittsburgh Exhibition will extend 
from September 6th to October 13th, It is 
more local in its character than those previ- 


less valuable 


ously mentioned, 

The Denver Exhibition, now in progress 
and to close September 30th, and the San 
Francisco Exhibition in 
measure local. 

Much can be learned from a visit to any 
well-conducted industrial exhibition, and 
the exhibitors themselves frequently receive 


are also a great 


large benefit from sales of goods, both me- 
chanical and domestic, visitors, who 
thereby learned the merits of the articles. 
There is, however, a lurking danger of an 
‘‘over-production ” of industrial exhibitions. 
It costs a machinery manufacturer, for in- 


to 


stance, a snug little sum of money to make a 
display at one exhibition: when he secs the 
necessity of exhibiting at two or three or 
five in cover the field 
properly, he often holds aloof from them all 
for obvious If there were fewer 
exhibitions of miscellaneous products, each 
of them would doubtless pay better, and be 
more satisfactory to their projectors and to 
the public who patronize them. 


at once, order to 


reasons, 


The three great occupations of the people 





of this country are as follows, in the order of 
ne : 
| their importance: First, agriculture; second, 
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| cially is this the case with institutions which 
pur- 
Scarcely any real effort is made to 
overcome the tyranny of steamers and loco 


pose. 


|motives smothering towns with smoke or 


|burning them with cinders. Fast trains 
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ing towns are every few minutes:startled by 
screaming whistles, whose notes are pitched 
to produce the most ear-piercing howls In 
most cases the tumult is utterly unneces- 
but the people who suffer from the 
are helpless to prevent it. Few of 
are so fortunately connected as was a 
gentleman ip Pittsfield mentioned ‘by a cor- 
respondent of the Troy Standard. This pic- 
turesque New England town was tortured by 
locomotive whistling. The people were 
unable to abate the nuisance, but a gentleman 
who lived near the railroad track invited the 
superintendent of the railroad to visit him. 
The whistling disturbed the slumbers of the 
superintendent, and he promptly put a stop 
to it for the future. Every town cannot get 
a superintendent for a guest, but the citizens 
could agitate to have laws passed dealing 
with the most prominent railroad nuisances 
to which they are subjected. 


sary, 
noise 


them 


 <e 


Mistake or a Stopper and Starter. 


A few days ago the daily papers reported 
the death of one man and severe injuries 
caused to another by the starting of the ma- 
chinery of a mash-tub, which the men were 
employed cleaning out. The accident hap- 
pened in the brewery belonging to Anton 
Hupfel & Sons, New York. It now turns 
out that the accident was caused by an in- 
competent man, employed in place of an en- 
gineer, who mistook the starting wheel. This 
man, whose ignorance or carelessness took 
away another man’s life, was not licensed as 
an engineer, and the firm employing him 
were violating the law 1n having such a man 
in charge of an engine. 

It is gratifying to hear that the managing 
member of the company has been arrested, 
charged with a misdemeanor, for employing 
this man contrary to law. Misdemeanor 
seems a very mild charge, considering the 
magnitude of the offense. The killing of 
one man and the mutilating of another ought 
certainly to give grounds for an indictment 
for manslaughter. If the officers of the law 
would look a little more sharply after the 
parties who are endangering the public safety 
by employing incompetent men to perform 
the duties of engineers, there would be fewer 
mishaps of this kind. 





7——e 
Saving More than is Wasted, 


It is one of the things not easily accounted 
for that a company organized for a common 
enough mechanical and one for 
which it is essential to secure and maintain 
the confidence of the public, will start out 
by making statements that discredit its own 
knowledge of the subject, or what is equally 
unfortunate, and less honest, assume that the 
public are ignorant enough to accept as true 
palpably incorrect statements. Nothing is 
easier, generally, than to garble something 
said or written by another to suit the special 
purpose, or to put forth as correct statements 


purpose, 


known to be incorrect, unless it is to manu- 
facture such statements, and nothing more 
foolish than to suppose they will go unques- 
tioned, or will serve any useful purpose ina 
mechanical direction. Those who buy new 
mechanical devices expect two things of 
viz., common 
honesty and some knowledge of the subject 


those of whom they buy, 


| under consideration, and to assume that they 


will be easily misled in these respects is 
generally to make a mistake. 

A little pamphlet, with the title, ‘‘ Con- 
cerning Combustion,” the ostensible object 
of which is to afford information on the sub- 
ject indicated, and to advertise a company 
claiming to control a multitude of patents 


| relating to combustion, serves as well as any- 


thing to illustrate this matter, The leading 
proposition in this pamphlet purports to be 
an extract from sometbing said or written by 
a civil engineer, as follows: ‘‘ Theoretically 
one pound of standard coal contains heat 
enough to give us one horse-power for one 
hour. But so crude are our best methods of 


three pounds.” The engineer referred to 
may have said this in a connection that, had 
he been quoted entire, would materially 
modify the meaning; but as it here stands, if 
it means anything, it means that in the best 
examples of boilers, and under exceptionable 
conditions, only one-third of the heat in coal 
is utilized in making steam. With the 
record’s common reading, in which boilers 
are shown to have utilized from 70 per cent. 
to 80 per cent. of the heat in the coal with 
which they were fired, what occasion is there 
for believing that those who read this state- 
ment that credits them with utilizing only 

33 per cent. will accept it as showing any- 

thing but ignorance, or aa intention to de- 

ceive, one of which, so far as success is 
concerned, is about as bad as the other. 

Nothing is ever gained, if the purpose is 

legitimate business in something worth the 

consideration, in grossly—or to any extent— 
over-estimating advantages, and it is getiing to 
be that there isno better way to provide against 
the fair trial of a mechanical device than 
to attempt its introduction through extrava- 
gant representations of its merits. ‘There is 
room enough for saving in the fuel used, and 
in a hundred other ways, directly and indi- 
rectly connected with industrial pursuits, 
but the man who is anxious to agree to save 

a good deal more than is wasted is not likely 

to get a hearing. The general public are not 

so ignorant in such matters as they are some- 
times supposed to be, and judge with more 
correctness than they are credited with the 
difference between facts aud assertions with- 
out foundation. 

=> 

One of the English Government represen- 
tatives who attends the opening of the 
Northern Pacific Railroad is Geo. Barclay 
Bruce, an eminent civi) engineer. Mr. Bruce 
was the second pupil of Robert Stephenson, 
and was for several years a trusted assistant 
of that celebrated engineer. Among the 
notable work he did for Robert Stephenson 
was the testing of the Victoria Bridge over 
the St. Lawrence. 

2 cae 
Literary Notes. 

MODERN AMERICAN LOCOMOTIVE ENGINES, 
their Design, Construction. and Management, by 
Emory Edwards, M. E. Henry Carey Baird & Co., 
Philadelphia, Pa. Price, $2 by mail. 

This book is the last of a series of steam 
engineering works, compiled by the same 
writer. No pretension is made to originality 
in the production of the work. It professes 
to be articles by standard writers, collected 
from various sources, the pages of the AMERI- 
CAN MACHINIST having furnished a consider- 
able portion of the matter, for which due 
credit is given. The selections, in most cases, 
are judiciously made and cover a wide range 
f subjects in the field of locomotive en- 
gineering, and a careful perusal of the book 
cannot fail to increase the knowledge of the 
locomotive engineers, to whom it is prin- 
cipally addressed. 

In treating of the exclusively scientific por- 
tions of steam engineering Mr. Edwards has 
drawn liberally from the best text-books on 
the subject, and from the fugitive writings of 
competent authorities. In the purely prac 
tical portions of the book nearly all the names 
familiar to readers of the AMERICAN MACHIN- 
IST, as writers on locomotive subjects, appear 
under articles. There is scarcely a page in 
the book where good points cannot be ob- 
tained on steam engineering; but, unfortu- 
nately, in many cases they do not apply to 
the locomotive. For instance, the chapter on 
‘*Economy of Fuel,” by Wm. J. Williams, 
is an excellent treatise on the subject, but 
it deals almost exclusively with furnaces of 
stationary boilers. A similar objection might 
he raised to the chapter on *‘ The Quality of 
Steam,” by John W. Hill. 

Coming to a more practical part, a locomo- 
tive engineer who wanted to take motion 
curves of his valves would find no assistance 
from the cbapter on ‘* Valve Motion Dia 
grams,” simply because it does not apply to 
locomotive practice. These weaknesses are 
the natural consequence of the style in which 
the book is gotten-up, and similar objections 





burning it as yet that under the most favor- 
able conditions, under a stationary boiler, 
with the aid of an expert stoker, we use 


: - 
| muster in a place where they were never in- 


always apply against articles made to stand 


tended to appear. 
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Under this head we propose to answer ques- 


tions sent us, pertaining to our specialty, 


correctly, and according to 


methods. 


comin SECTUSE 


(296) J. H., Peru, Ill., asks: Will lead 

joints of 4’’ cast-iron pipe overground stand a 
vater pressure of 140 pounds per square inch? A. 
Yes. 

(297) G.L., Cincinnati, Ohio, asks: Will 
you please inform me of a solution that if applied to 
lead will give it the appearance of highty-polished 
A.—We know of no solution that will be at 
all satisfactory. Any electrotyper can coat the 
lead with copper; and if the color does not suit 
you, you can then have it electroplated with brass. 

(298) F. D. B., Olean, N. Y., asks: 1: 
How can I make blue prints? A.—You will find 
instructions in the AMERICAN MACHINIST Of May 28, 
1881; October 8, 1881; September 9 and 23, 1882. 2- 
Is the blue print paper a commercial article, and 
what is it called’ A.—It is sold by stationers, and 
is called * blue process paper.” 


(299) CC. W., Boston, Mass., asks: Would 
the following dimensions of boiler be suitable to 
run an engine of about three horse-power in a 
launch: Diameter of shell, 2 feet; length of tubes: 
20’; depth of fire-box, 12’; depth of ash-pan, 4” 
A —By using the exhaust in the stack you will 
vrobably do very well. It would be better, how 
ever, if about one-third larger. 

(300) P. M., Memphis, Tenn., asks: Will 
you tell me how to case-harden wrought iron in a 
bath? I want to harden pieces of iron 4/x%’, 
about 30’ long, and should like them to be very 
bard. A.—You cannot harden the pieces satisfac- 
torily by the use of a bath. You will find a descrip- 
tion of the process of case-hardening in the AMERI. 
can MAaAcuinist Of December 23, 1882; 
issue of April 22, 1882. 

(301) W. A., Keokuk, Iowa, 
there any more friction on a piston rod having se lf- 
adjusting metallic packing the full length of 
stuffing-box than if the packing is considerably 
shorter?’ A.—If the packing is held against the rod 
by a given fixed pressure, the length of it will not 
materially affect the friction. If the pressure is 
varied so just sufficient to prevent 
leakage, the probabilities are that the long pack- | 
ing (unless excessively long), which is not likely 
to be the case, will cause the least friction, because | 
pressure will make it tight. If the pack- | 
ing is set by steam pressure, the more surface 
there is for the steam to act upon the greater the 
friction. 

(802) J. C., Lincoln Park, N. J., asks: 
Will you tell me of some way by which I can con 
trol a small ovening in the bottom of a large water 
tank, so that it will continue to discharge the same 
quantity of water from the time the tank is full 
until it is nearly empty’ A.—You can probably 
accomplish your purpose by using a doat in the 
tank, connected by means of a lever, or perhaps 
better by a cord and wheels, to a plug cock. 
Another way that suggests itself is the use of a 
tapered rod through the discharge hole, the float 
raising and lowering the rod, and so decreasing or 
increasing the area of opening. 


brass 


also in the 
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less 
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HUSINESS SPECIALS. 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


James W. See, Consulting Engineer, Hamilton, O. 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 
Presses & Dies, Ferracute Mach.Co., Bridgeton, N.J 


The latest Improved Match 
by the White Machine Co., 


Machinery is made 
Waterbury, Conn 
-attern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 
Steam Economy—124 pp., in boards. 
$1. A. Wilkinson, Manayunk, Pa. 
Universal grinders for lathe-centers, chucks, ang 
les or cylinders, C.C. Hill, 144 La Salle st.,Chicago, Ill 


By mail, 


Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 42,) New York City. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders 

For sale, 25’ lathes of best designs from new pat- 
terns. George A. Ohl & Co., E. Newark, N. J. 

Patents.—Franck D. Johns, Att’y at Law & Solie- 
itor of Patents, 617 Seventh St., Washington, D.C. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 

Latest and best books on Steam Enyineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 

Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman st. NewYork 

Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 

Harrison’s extra heavy 24’ swing 12-feet bed 
lathes ready for delivery; also castings and trac 
ings of same. 1708 Barker street, Philadelphia. 


William J.Baldwin, consulting engineer in Steam 
Heating and Ventilation. Author of ‘Steam Heat- 
ing for Buildings.” 


Castings furnished for 18” and 21’ swing engine 
lathes. Gearingturned and cut if desired. C. F. 
Batt, Phoenixville, Pa. 


Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N.Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 


Young men wishing to take a mechanical course 
or learn the machinist’s trade, call or address 
School of Mechanical Instruction, No. 195 Front 
street, Worcester, Mass. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant. $2.50: Mechanical Drawing 
Self-taugbt, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

BounpD VoLuMEs of the AMERICAN MACHINIST for 
1880, 1881, and 1882. A limited number of each sent 
by express for $4 per volume, express charges to 
be paid by purchaser. AMER. MAcuHINisT Publish 
ing Co., 96 Fulton st., New York. 


Wanted—Correspondence with engine builders, 
boiter makers, and supply dealers in steam goods, 
We manufacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to /ive 
men the most liberal terms ever named. Drop 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


‘Useful Information for Steam Users’’—a_ 100- 
page illustrated pamphlet, carefully compiled from 
the best authorities, on the care and management 
of the steam engine and boiler, with hints for engi- 
neers and firemen. Engineers everywhere should 
have this work. Send 25 cents in P. O. stamps for 
acopy The J.N. Mills Publishing Co., 145 Broad 
way, New York. 


We will pay 5c. each for copies of January Ist 
and 8th, 1881. They must be clean and in good con- 
dition. Any of our readers who are kind enough 
to send either of the above dates, will please write 
their name and address onthe wrapper. AMERICAN 
MacuHINist Publishing Company, 96 Fulton street 

Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled ** Extracts from 
Chordal’s’ Letters,” which bave appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 


Credits.—Ealy’s *‘Blue Book,” July, 1883, just 
published, contains a complete Classified list of over 
100,000 names of machinists and dealers in machin- 
ery, railway machinists, engine and boiler makers’ 
supplies, brass goods, metal, etc., in United States 
and Canada. The book is condensed making it much 
more convenient to handle than a larger agency 
book. It gives the financial standing and paying 
qualities of all dealers and manufacturers in the 
above-mentioned lines of trade. For terms, etc., 
address The John W. Ealy Company, 51 Chambers 
street, New York, or 79 Dearborn st., Chicago, I] 








Citizens of Salineville, O., offer a site and $2,000 
to any one who will erect a pottery there. 

Toy, Bickford & Co., 
mill, 50x70 feet in size, at Simsbury, Conn 


are building a new cotton 


The Lawrence Cordage Company, of Brooklyn, 
E. D., N. Y., are about to put in four new boilers. 

The Novelty Iron Works, Cleveland, O., are doing 
a large business in manufacturing cigar machines 

Harper & Brothers’ Cliff 
street, New York, are about to put in two new 


publishing house, 


boilers. 

P. & J. Bannigan, 68 Greene street, New York 
soap works, Lake View, N.J., are putting in a new 
engine and boiler 


Tuttle & Bailey Manufacturing Company, Brook 


lyn, E. D., N. Y.. have just put in a 30 horse-power 
boiler. 
Hecla Tron Works, North 11th and 2d streets, 


Brooklyn, N. Y., are about to put ina new 50 horse 
power boiler. 

The Whitinsville (Mass.) Machine Works are build 
ing an extension to their works 360x82 feet, and 
three stories high. 

White Dental Manufacturing Company, 
Princes Bay, Staten Island, are about to put in a 
60-horse-power boiler. 

E. W. Candee, foot of East 53d street, New York, 
bas just built a new cigar factory, and is putting in 


8. 8. 


anew engine and boiler 

The Warren Woolen Stafford 
Springs, Conn., has begun to build a three-story 
brick mill for The 
building will be 60x106 feet 

The Holly Manufacturing Company, Lockport 
N. Y., have completed a 10,000,000-gallon pumping 
Columbus, O, being the largest ever 


Company, of 


making fine worsted yarn 





engine for 
turned out from their shops. 

Horace Lamb will rebuild his wire mills at North 
ampton, by fire. The 
new works will probably be of the same size as the 
old mills, and they will be built of brick. 

Williams, White & Co., 
completed a drop hammer for the 

folt Works, the hammer and die of which weigh 
2,300 pounds, and the whole machine twelve tons 


Mass, recently destroyed 


Moline, Ill., have recently 
Indianapolis 


The Solvay Process Company, Syracuse, N. Y 


bave lately purchased a No 14 Korting injector, 
locomotive style, to feed a battery of Babcock & 
Wiicox boilers, amounting to one thousand horse 
power. 

The new cotton mill at Henderson, Ky., has been 
organized with a capital of which 
$100,000 is Eastern capital. Its mill will be 324x95 


$300,000, of 


feet, three stories high, and will operate 21,000 


spindles 








Office, 96 Fulton st., New York. | 


The Hugh McKay Manufacturing Company, of 
London, Canada, have purchased the machine and 
boiler shops, foundry and stock of the late firm of 


| Foster & McKay, and the new firm will continue in 
| the same business. 


The Crescent Manufacturing 
jand, O., manufacturers Cyclone boiler flue clean 
Crescent thue and 
boiler compound, have issued a descriptive price 
list of those articles. 


Company, Cleve 


steel cleaners, Crescent 


ers, 


The Norwalk 
Conn., have closed a contract for the building of a 


Lock Company, South 
large addition to their present works, which will 
comprise a foundry and machine shop for the spec 
ial working in brass 


The Buckeye Engine Company, Salem, O., have 
issued a fully-descriptive illustrated circular of the 
Buckeye automatic cut-off engine. Considerable 
general information of value to engineers is in 
cluded in the pamphlet 


It is stated that R. H. Wolff & Co.’s wire mills 
and steel spring works. which, with the machinery, 
were burned at Amesville, near Peekskill, N. Y., a 
few days ago, will be rebuilt in Brooklyn, N. ¥ 
Che Amesville works employed 350 men. 


The Granite Cotton Mills. at Haw River, N. ¢ 
are adding steam power to supplement their water 
power. They will use a 
engine of 200 horse power, which will be coupled 
direct to their jack-shaft, and make 65 revolutions 


Westinghouse automatic 


per minute 


Wm. Sellers & Co, of Philadelphia, are working 
a full force of men on their manufacture of tools. 
Although the demand is quiet, it 
slightly improving. The demand for their injector 
keeps steadily on the increase, especially for rail 


seems to be 


road service 


The Union Brass Manufacturing Company, of 
Chicago, recently gave their employes a picnic for 
one day. This is commendable, and we would be 
glad to hear of many other establishments furnish 
ing a day’s entertainment to their workmen in the 
summer season 


Brehmer Brothers, of Philadelphia, report work 
as being dull in their special line of drill chucks 
and small tools. They are preparing to go exten 
sively into the manufacture of their automatic 
bevel gear-cutting machine, a specimen of which 


has been completed 


Mr. Spencer, of the Billings & Spencer Company, 
has invented a new magazine shot-gun, and a com 
pany has been organized to manufacture it at 
Windsor, Conn, 
The Pratt & Whitney Company have received an 


order to build the machinery 


where a tactory is to be erected 


are talking of estab 
\ New Haven 
party has secured a patent on a cheap watch, 
something on the Waterbury style, and is willing to 
locate the company there, provided the town raises 


Parties in Cheshire, Conn., 
lishing a watch manufactory there 


$25,000 out of a $100,0L0 capital. 


The Yale & Towne Manufacturing 
Stamford, Conn., have issued a very neatly gotten 
up preliminary illustrated and descriptive circular 
The 
engravings are first-class, and show intelligibly the 


Company, 


of the various types of cranes made by them. 


machinery they are made to illustrate, 

The Baltimore and Ohio Railroad Company are 
about to erect new brick shops at Glenwood, Pa., 
to employ several hundred men. The machine 
shop will be 100x120 feet, the boiler and blacksmith 
shop 60x120 feet, and the car repair shop 90x120 
feet Twelve acres have been reserved for the 
site. 

The Farrel Foundry and Machine Company, An 
sonia, Conn., have added a 60 horse-power Westing 
house automatic engine to drive all their foun 
dry work independent of their main engine and 
water-wheel, They are also using a smaller one 
as an independent power for their blower in the 
forge. 

Geo. W. Enderbrock 
at 185 West Pearl street, Cincinnati, in grinding, 
bufting, polishing and plating, 
him in business Geo. W. Galbraith, under the styl 
of Enderbrock & Co 
business the making of small specia 


machines and 
machinery, and light machine work generally. 


Wells, Fargo & Co 
1 Mexican branch, which promises to be of service 


Express have recently opened 


in making small shipments to that country, as no 
separate bills of lading or consular invoices are re 
number of articles 


juired. By consigning a large 


to one consignee, the express Company gets the 
whole through on one invoice subject to a single 
charge. 

Walker and two others have started the 
Yankee Machine Works, Evansville, Ind. He writes 
us: ‘* We are three young men with small capital 
and much assurance, Who are trying to institute a 


oO, 8 





new era of good works in this degenerate locality. 


Our specialty is general repairing, with the aim of 


| ultimately working into small specialties and ma 


| chine tools.” 


Pittsburgh, Pa., have or 
engine of the Westing 
house Machine Company, for use in their rojling 


Hussey, Howe & Co, 
dered another automatic 
mill. It is of 125 horse-power. They have had in 
use one of the same size for over a year night and 
day, which is couple d direct to a6 inch three-high 
340 revolu 


train of rolls, rolling steel. It makes 


tions, and has been indicated as high as, 180 horse 


power 


- 
Robert Wetherill & Co., 


Norwalk, | 


who has been doing business | 
has associated with | 


The firm have added to their | 
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Chester, Pa., are now 
building for the City of Philadelphia a compound 
| condensing pumping engine of the Corliss pattern, 
capacity ten million gallons. They have just com 
pleted for Gloucester City, N. J., a three-million 
|} gallon pumping engine of the same type. They 
have now in course of construction in their shops 
sixteen of their regular pattern Corliss steam en 
gines, ranging from 50 to 500 horse-power, and all 
sold. They are also building boilers for most of 
men full time, 
and report prospects good for Fall business 


these. They are now working 275 


lo run the machinery at the Louisville Exposition 
nine engines of the most approved pattern are used. 
They are: 
power ; 


One Reynolds-Corliss engine, 600 horse 
Porter-Allen, 275 
100 horse- power: 


one Taylor, 


one horse-power; one 


Cummer, one Harris-Corliss, 200 
horse-power ; 100 horse-power; one 
| Westinghouse, 100 horse-power; three Armington 
| « Sims, 400 horse-power; and one Buckeye, 100 
horse-power 

Steel new 
near Chester, 


The Wetherill Company's 
works, now being built at Thurlow, 


Casting 


Pa., will have, lz-ton open 
hearth plant for 
making solid steel castings from one pound up to 


when completed, a 


steel furnace, and a crucible 


ten tons. The works will begin operation about 
January Ist next, and will probably employ about 
10 men. The main building is brick, 95x115 feet, 
with an adjoining building 66x115. 


Grant & Bogert, Flushing, 
last week one 14 


New York, shipped 
gib rest lathe, having a new ele- 
vating tool-post of forged steel, to the Chillicothe 
(O.) Sewing Machine Company. They also have a 
foreign order for one 22’ swing lathe, with 12-foot 
bed hey lathes nearly ready 
for shipment, en order to different parts of the 
They number of 
ahead, and have just put on an extra force of ma- 
chinists 


have twelve 


coantry have quite a orders 


Marble 
developing 


The American Certaldo Company, of 
Pittsburgh, Pa., are a new enterprise. 
It isthe conversion of gypsum into marble under 
The gypsum is worked by ordi- 
nary wood-working tools before treatment. It is 
susceptible of a high polish, may be tinted any 
color, and beautifully retains the natural grain of 


an Italian process 


the stone. They are greatly enlarging their facili 
ties, and are putting ina Westinghouse automatic 
enzine of 60 horse power. 

We have received from Geo. Richards & Co, 
Manchester, England, Sectional Catalogue No. 1 of 
standard special wood-cutting machines for cheap- 
emng the cost of pattern and model-making, as 
Nhe machines illustrated are of 


the American type 


made by them 
Mr. Richards having been en 
It ap 
pears from the published list of prominent estab- 


gaged in the same business in Philadelphia. 


lishments using these machines in Great Britain 
that they are quite largely appreciated. 

rhe Allegheny County Light Company, of Pitts 
burgh, Pa., are doing & prosperous business. They 
have recently increased their plant, and have added 
another Westinghouse 


automatic engine of 125 


horse-power. They now have seven of these en 
gines in operation, all of which belt direet to the 
dynamos on the second floor, without the use of 
counter-shafting. They also have a small engine 
of the same make, coupled direct to a six-light 
dynamo, which is used on a special circuit, and fre 
quently runs fora week at a time without stop 
ping, at 1,000 revolutions 


A new company is about to startin New London, 
Conn., the manufacture of patent cane umbrellas. 
Ata cost of $6,000 this Company bas applied for 
patents in England, France, Belgium, Austria, Ger- 
many and Australia, and just as soon as this pro- 
will begin to turn out their 
goods at the rate of 2,000 per day, employing in 


tection is secured they 





their factory 500 hands—men, women and children 
One feature of this industry will be that every part 
}of the work will be done in New London, and all 
| the material used in the manufacture is of native 


|} growth or production.— Boston Commercial Bulletin, 


| We have received from Jackson & Tyler, Balti- 
14s8-page 


}more, Md., a 


| illustrated catalogue of ma 
|} chinery, tools and supplies for railways, machin 
}ists and mills. In their preface they say they have 
| endeavored to revise and correct the many changes 
| which have taken place during the last three years, 
as well as to illustrate the new machinery and 
tools which have been put upon the market during 
|} that time The 


| Regular price-lists are given 


catalogue is creditable. 


They are agents for 


quite 


quite a number of prominent manufacturers, and 
have added to their business the Progress Machine 
Works, for the manufacture of machine screwsand 


special machinery. 


W. Moyers, of Altamonte, Fla 
avery handy rig in his saw mill. 


Geo has devised 
He has a pony 
planer anda lath mill, both of which he desires to 
run independent of bis mill engine 
6x6 


He has, there 


fore, purchased a Westinghouse engine, 


which he has bolted down to the floor midway be- 
tween the two tools, and at such a distance from 


the engine that the same belt may be changed to 
either machine at will. As it is more convenient 
to have the two tools run in opposite directions, 
the engine is made reversible by a simple slip ee- 


centric, so that it will run either way as started. 
As he wishes to run only one of the machines at a 
ssary to shift the belt to which 


is wanted 


time, itis only nece 


ever machine start the engine by the 


Wheelin the desired direction, and go to work. 
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Machinists’ Supplies and Iron. 


New York, August 30, 1883. 
supply business, while not particularly 
lively, is in a fair condition, with reasonably good 
prospects for the future. Novelties are not being 
brought forward as extensivoly as they were a few 
months ago, dealers depending for business on 
standard articles of manufacture. E. Gould & Eb- 
erhardt, Newark, N. J. have issued a new illus- 
trated catalogue, embracing their more recent 
designs of machine tools. It is neatly gotten up, 
and gives more particulars of the machines rep- 
resented than are usually found in trade 
catalogues feature which we think will be 
appreciated 

In American pig iron the supply is rather in ex- 
cess of the demand, although there is but little in- 
clination to concede lower prices. We quote: 
No. 1X foundry, at $22 to $23, with inferior brands 

at $21.50. No. 2X foundry, choice brands, are held 
at $21, but ordinary lots are sold at $20 to $20.50, 
with some sales at tide-water at $19.50. Scotch pig 
is weak, with quotations of Coltness, $23 to $23.50 ; 
Glengarnock, $23; Gartsherrie, $23.50; Summerlee, 
$22.50 to $23; and Eglinton, $21. 

Copper, 15e. to 15\4%c. for Lake; other brands, 
14c. to 144c., with the tendency of prices in buyers’ 
favor 

Antimony—Hallett’s, 9c. ; Cookson’s, 104c. 

Lead is in slight de mand, with sale s of small job- 
bing lots at 4.20c. to 4.25¢. 

Spelter—Common Domestic, 4.5 
fined, 8c. to 834c. 

‘Tin is held steadily, 
Straits and Malacca, 


The 


We. to 4.90ce.; Re 
at jobbing lots of Banca, 22c. 


21434¢c. to 213¢c. 


oiler Plate sells as follows: Tank. 244c. to 23%e. ; 
tefined, 234c. to 2 9-10c.; Shell, 3'4e. to 38¢c.: Flange, 
{14c. to 43¢c.; extra Flange and Fire Box, 5'4c. to 


5%. : Siemens Steel Plate, 5c. to 6e. 


—=—W ANTE D—~= 


* Situation and Heln” Advertisements, 30 cents for 
each seven words (one line) each insertion. Copy 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue 





Wanted—Situation as Foreman Blacksmith, best 
of reference given. Address, P. O. Box, 736, Ports- 
mouth, New Hampshire. 


A mechanical engineer, foreigner, and with severa- 


years’ experience, desires a position as draughts 
man. Adaress, P. O. Box 210, New York City. 
Engagement wanted as Superintendent or 
Draughtsman, accustomed to steam engine, iron 
works, sugar machinery and general work. Ad 


dress, J. H., care of AMERICAN MACHINIST. 
Foreman wanted in a small shop; repairing, job- 
being, brass-finishing, etc. One having some knowl 
edge of sailing vessels and apparatus used thereon 
preferred. Address, stating where formerly em- 
ployed, F. H. P., AmertcaAN Macuinist Office. 
Wanted—A situation as foreman A practical 
man will soon be at liberty to take a position as ! 
foreman of machine shop. Good references given 
Address, Foreman, care of AMERICAN MACHINIST. 
Wanted—Situation as superintendent or fore 
man. <A practical, wide-awake man_ will be at 
liberty October Ist, and desires a situation as 


above. Good references given. Address, Box 2, 
care AMERICAN MACHINIST. 
Wanted—A superintendent for an agricultural 


implement factory manufacturing mowers, reapers, 
horse rakes and plows, and employing about 204) 
hands. We want a manof practical experience, 

good executive ability and thoroughly compete nt 
to take charge of suc +h an establishment. Address 
giving references and salary expected, Frost & 
Wood, Smiths Falls. Ontario, Canada. 


A gentleman, for many years engaged in com- 
mission business in Britain, where he is well local- 
ized and having influence, and occasionally under 
took business trips to the E rane an Continent in| 
commercial and technical capacity, seeks an 

gency for a first-class manufacturing firm, cor- 
por ition, or patentee, with England as a residental | 





center. The subscriber has spent a year and a 
half in America, and is at present engaged as 
traveling agent for an American firm. First class 
city references and_ reliable valuable testimon 
ials as to ability and character. Address T., Box 
10, AMERICAN MACHINIST. 

Light and fine interchangeable machinery to 
order. Foot and power lathes; slide rests, &c. 


Catalogue forstamp. Edwd O.Chase, Newark, N.J. 


Wanted—A partner, 
about $1,800 ¢ apital 
Laconia, N. H 


a practical machinist, with 
Address, Lock Box 97, 


Manufacturing property for sale, 30,000 feet floor 
space,competing point for four trunk lines railroads, | 
ewite h from door. Write for terms and description 
B . Payne & Sons, Corning 





BRASS WORKING MACHINERY, 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Gloke Valves, 
Two -Jawe 
Chucks, 

- Small Tools 
and 
Fixtures, 


WARNER be SWASEY, Cleveland, 0. 


COOKE & CO., 
Machinery & Supplies, 


22 CORTLANDT ST., 
NEW YORK. 








AGENTS FOR THE 
Greenfield Vertical Engines 


2% to 30 Horse Power. 


Unequaled in workmanship 
and quality of material. Prices 
lower than any other first-class 
engine. 

ALSO 


SUPPLIES 


Machinists, 
Mines, &c, 


For 


Mills, Railways, 





Please send for circular and 
state that you saw the adver- 
tisement in this paper. 


FORBES f FURS, 


Bridgeport, Conn. 
5 M’f’r’s of 
FORBES’ 
PATENT 


Die Stocks, 


For threading 
and cutting off 
Pipe without 
the aid of vise. 
Only one 
man re- 
quired to 
thread 6 
in, pipe. 
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FOR HARD COAL OR COKE, 
BRADLEY & CO., - Syracuse, N. Y. 





PRACTICAL BOOK THAT EVERY MA. 
CHINIST OUGHT TO POSSESS. 

The second edition of Simpson’s Manval of Screw 
Cutting, complete; illustrated, enlarged and improved 
En jorsed by the ie ading mechanical papers of the Umted 
States as being the cheapest, simplest and most complete 
work ever written on th subjec t. Cloth covers, 30c, each, 
or six for $1.50; paper covers, 20c. each, or nine for $1.50; 
post-paid. A good agent wanted in every shop, Copies 
may be ordered through any promine nt bookseller, our 


address publisher, W. Simpson, Pox 46, E, Boston, Mass 
BOOKS Heat, Gas, Electricity, Cast- 
ing and Founding, &c. 


DESCRIPTIVE CATALOGUE, 100 PAGES, 1883, 
SENT FREE ON APPLICATION, 


E. & F. N. SPON, 35 Murray &t., N. Y. 


4 CHEAP, 








-RELATING TO— 
Steam Engines, Machinery, 








Dscustic section 
Non-Conducting Covering 


For all Steam Heated Surfaces. 
The Lightest, Ches apes st and Best Covering in the Market. 


C. C. COWPLAND & co., 
744 Broadway, New York. 








Bey 


New and Complete 


JUBLT SUBLISA BID 


lllustrated Catalogue, 





OF BLAKE’S 


IMPROVED 


STEAM 





PUMPING MACHINERY. 


SEND FOR 


A ooPry, 


Sddress, GEO, F. BLAKE MANUFACTURING COMPANY, 


05 & 97 LIBERTY STREET, 
NEW YORK. 


44 WASHINGTON STREET, 
BOSTON, 








The Deane Steam Pump Co. 


EZLOLTY ORE, MASS. 


| 49 N. 7th St. | 226 & 228 Lake S | 
BOSTON. | PaILa. CHICAGO. 


MANUFACTURE 





Send for new 





92 & 94 a | 64 Oliver St. 
NEW YORE. | 


620 & 622 N. Main St 
ST. LOUIS. 





Illustrated 


Catalogue. 


INDEPENDENT 


onncersee iy SM Prion Mace 


A aman, For Every Possible Duty. 
UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Automatic Knife Grinding Machines, Wood Polishing Wheels, Grinders’ and Polishers’ Supplies. 
Catalogues on appiication. 38 AND 40 HAWLEY STREET, BOSTON, MaoS. 











fo AS = Bh 2) 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 









Warranted the 
BEST PUMP made 
for all situations. 





Philadelphia Agent : 
DANIEL KELLY, 51 North Seventh Street. 


THE HERCULES TURSINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS 
Holyoke and ah Mass. 





Send for Catalogue, Circulars and Price List 
to either of the above places. 


i DEAN BROS’ 
/§ STEAM PUMP WORKS, 


INDIANAPOLIS, IND. 

Boiler Feeders, Fire Pumps, 

Vertical Pumps, Air Pumps 

.& Condensers, Water Works 
Pumps. 

FOR CATALOGUE & 
PRICES. 


CAMERON STEAM PUMP 


% Jy the Standard of Eecellence 


AT HOME AND ABROAD. 
EE THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 


BETTS MACHINE CO., 


fp. Wumiworon, DEL, 
! 














EW RITE 











a We & 


—— 
- ee a 
a 
E 1 Be 
\ Vy 
¢ 
. 
aa » 
gO | 


Horizontal Boring 
and Drilling Machine 
No. 2. 


BUILDERS OF 


HEAVY 


Machine Tools 


FOR 


RAILWAY AND 
MACHINE SHOPS, 


Sse 
Ss Sa. 
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NICHOLSON FILE Coa., 


OLE MANUFACTURERS OF 


FILES anpb RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co’s”’ Files and Rasps, ‘‘ Double Ender” Saw Files, **‘ Slim” Saw Files, 


‘‘Bacer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: 


Mannfactory and Offices nat PROVIDENCE. R. Gy. U. Ss. A, 





TESTIMONIAL ON THE MERITS OF THE 


PATENT NICKEL-SEATED “POP” SAFETY VALVE. 


CRANE BROS. MFG. CO., 
No. 10 N. JEFFERSON ST., 
CuicaGco, July 16th, 








1883. 
CONSOLIDATED SAFETY VALVE Co., 
111 Liberty Street, New York. 

reply to yours of the 13th inst., asking our 
opinion of your Nickel-Seated ‘‘ Pop” Safety Valve, we are pleased 
to state that it has given our trade general satisfaction. We cannot 
see how anyone desiring the protection that a ‘‘ Pop” Valve affords 
will buy anything but the Nickel-Seated ; for the reasou that Pop 
Valves without the Nickel Seat possessing the same liability to 
corrosion as the ordinary safety valve have little superiority to 
claim. In your Nickel-Seated, however, the case is different. We 
believe it absolute ly impossible to make the Nickel Seat stick from 
corrosion, and if it will not stick it must always be absolutely 
reliable. Yours truly, 


MILLING MACHINES. 


THE “MONITOR.” 





ADAMS, Secretary. 











Universal, ns 
and Special. 


C. E. LIPE, Syracuse, N.Y. 





FRIEDMANN’S 


Patent ‘Ejectors, 
WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Quers & Lubricators, &e, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 





A NEW ure & NOu- untae INJECTOR, 


BEST BOILER FEEDERS IN THE 
WOR 





“OTTo* CAS ENGINE. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to 
other make. 


All sizes and | 
styles for every | 
class of work. 


BUFFALO 
FORGE 
co. 


BUFFALO, N.Y. 


Send for Cata- 
logue and@ 
prices, 


any 





SCHLEICHER, SCHUMM & CO., 
Main Office & Factory, 334& WALNUT STS., PHILADELPHIA: 
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Branch Office, RANDOLPH ST., CHICAGO, 


AKRON IRON COMPANY, 


ArteOn,. ©. 
PAT F N | Superior to any shafting in market for the following reasons, viz.: 
Ist.- It is perfectly straight and round. 2d.—It can be rolled ac- 
H OT curately to any desired gauge. 3d.—It has the beautiful blue finish 


of Russia Sheet L[ron, rendering it less liable to rust or tarnish than 
E. P. BULLARD, 








shafting of the ordinary finish. 4th.--It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.-— The surface is composed 
of MAGNETIC OXIDE OF IRON, 
bearing surface. 6th.—It is made of superior stock 

Sizes made from %& to 344inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on applica 
tion to 





Or 


14 Dey Street, New York. 


Improved Hoisting Engines 


Specially adapted for 


MINING PURPOSES. 


ALL SIZES, 


General Eastern Agents. 








Patent Friction Drum. 
Manufactured by the 


LIDGERWOOD MF’G CO. 
Offices and Salesroom : 96 Liberty 
Street, N. Y. 





























Works: Partition, Ferris, and Dike- 
man Streets, Brooklyn 




















Chicago, St. Louis & Detroit. 








——————— 


Economical Powers 


forming a superior journal or | 


AKRON IRON CO., Akron, O., Sole Manuf'rs. 


With Reversible Link Motion, or 


Gi. 8S. WORMER & SONS, Agents, | T 


po 


Fleetwood &* Dexter 
SCROLL SAWS, 


For all manner of cutting in wood and metal, after 10 years’ ane » have 
proved superior in all respects. 
TRUMP BROS. MACHINE Co. 
WILMINGTON, DELAWARE, 


LECOUNT’S STRAIGHT TAIL DOG, — 1 de driven from a Stud in the Face Plate. 











PRICES. 





No. 1, 34 in $ .70 0, 10, 244 in., $1.60 

oP ; So “ 1, 2 1.60 

3, 1 80 12,3 1.80 

4, 11g 95 13, 3% 2.00 

ei ae 95 144.4 2 30 

7 a a 1.10 15, 414 3.00 

~~ a oe 1.10 *« 5 3.50 

“ © 134 1.3 ee 4.25 

| poe | 1.40 + 380 5 00 
1 Set to 2inches,$9.05 Full Set, $34.10 


co. W. 


Send for 
Catalogue 
and 

Prices 


MmcCOuUNnNnNT, South Norwalk, Conn. 


7 ATL AS fNGine 


WORKS 


INDIANAPOLIS, IND., U.S.A. / 
MANUFACTURERS OF 


STEAM ENGINES -! 
BOILERS. & 


CARRY EN! ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY 


Ross Fluid Pressure Reducer, 


FOR 


Steam, Water, (Bag 
\ Air and Gas. nll { 


fe] a 
NY 4 
4 


















CURTIS 


Press Repulater 


For Steam, Water and Air, 
MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 








Boston, - - Mass. 
Co. ee sees 
652 RIVER ST. TENERAL AGENCIES! 
109 Liberty St., New York. 
TROY, N. Y. 925 Market St., Phila., Pa, 





80 Market St., Chicago, IL. 
Cor. Holliday and Saratoge 
Streets, Baltimore, 


WJOHNS 





T. NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York. 














_—- $: 
i} a> 
> = + camel 38 PACKING, 
- =3 5 ASBESTOS WICK PACKING; 
- — an) ASBESTOS FLAT PACKING, 
os 2 = & ASBESTOS SHEATHINGS, 
apa = ASBESTOS GASKETS, 
x Sago ASBESTOS BUILDING FELT, 
[ — ] . B Made of strictly pure Asbestos. 
mot: H. W. JOHNS MPF’G C0., 
. =F 87 MAIDEN LANE, NEW YORK, 
=z om = Sole Manufacturers of H. W. Johns’ Genuine 
eS op = 8 ASBESTOS LIQUID PAINTS, ROOF 
~~ a 5, PAINTS, ROOFING, STEAM PIPE AND 
” = BOILER C OVERINGS, FIREPROOF 
— COATINGS, CEMENTS, “ETC. 
2 ~ Descriptive price lists ae samples free. 





OUR SPECIALTY IS 


or © to 25 H. P. 


Of 1.900 in use not 
one hi isE xploded, or ean 
show a rupture—due to — 
their absolute safety & 
and simplicity. In finish 
mand construction these @ 
7 Engines are admirable, 
and will compare favor 
ably with those of higher 
price. Each is built on a perfect system of duplica 
ting parts—a point of convenience to customers 

Correspondence solicited, and Catalogues mailed to 
any address 


SKINNER & WOOD, 


MANUFACTURERS, 


Established 1867, R 








a 
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a my 
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THE BRAYTON POOLED “ENON C0. 
50 Federal St. 2a 
BOSTON, MASS. SaRee 
pre || WORTHINGTON 
8 z oo 
: PAY Cc 
aca PUMPING ENGINES 
Bez AND 
of 
FEE] STEAM PUMPS 
i l f wo 
aoe 
SAFETY! ECONOMY ! CONVENIENCE! HENRY R. WORTHINGTON, 
Expense Ceases when Engino is Stopped. RA re 
While the cheapest motor in the world for con- : oes PES e Seen, i 
tinuous running, the cost of fuel becomes a mere St. Louis, Boston, S, Francisco, 
trifle whe n ppower is required at intervals only. 
a... REITs Philadelphia, Pa 
G. 8. WORMER & SONS. |... Detroit, Mich. 
i. 8S. WORMER & SON3.. Chicago, Ill. + Agents 
RE St. Louis, Mo. 
| ROBINSON Sy SUee Ee consecesees 8t. Paul, Minn. _— 

















AMERICAN MACHINIST (SepremBer 15, 188% 


THE HANCOCK INSPIRATOR | THE! HARRISON) iSAFETY BOILER, 


The Standard for Stationary, Marine, Locomotive ree __- THE “BEST. — 
AND ALL CLASSES OF BOILERS. 


| Unequalled for SAFETY, DURABILITY, and the 
P & ECONOMICAL GENERATION OF DRY STEAM. 
Over 45,000 in USe.. 
—_———— ne euintmananemenanimeeea 
Adopted by the Largest Mills and Manufactories, 
























Address, 


HARRISON SAFETY BOILER WORKS, 


Germantown June, Philada., Pa. 
Or GRAYDON & DENTON MANUF'’G CO., Gen. Agents. 
No.1 Park PLiace, NEw YorK. 





Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


4 CLUTCH PULLEYS 
34 BEACH STREET, BOSTON. FRICTION AND CUT-OFF COUPLINGS, 
They Horton Chucks T0 () LS. JAS. HUNTER & SON, North Adams. Mass. 


dd UNLESS OUR TRADE MARK rf —> 
YETOUT TL Fay UPRIGHT aie Retr 
Machinis's, Engineers, Model Makers , 


“The Horton Lathe Gawd, sn, ge, Yt RAVERSWOoo |i daemon 178 


KMAN ST. NY. | 
Is Stamped Plainly gz on their Face | classes of Mechanics ca PRICE, - - $55.00. 


Send for Illustrated aug Catalogue. 8 ee ’y LODGE, BARKER & co 
‘ 184 to 188 WASHINGTON STREE ee 4 F 
BOSTON, M ho bi Sopa oagagt 


A. J. WILKINSON & CO. 189 W. Pearl St., Cincinnati, 0. 


VOLNEY W. MASON & CO. 
CATALOCUES FREE. Friction Pulleys, Clutches and Elevators 
i PROVIDENCE, R. |. 
















































JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALIIMORE, MARYLAND. 


THE E. HORTON & SON C®,, C LE M & Mi O RS E. 
wae. Blacksmiths, Oarpenters, Coachmakers, ete. 


Canal St,, Windsor Locks, Ct., U.S.A 
IMPROVED _ PLANER ELETATORS 2s = 
} Hydraulic, Steam, Belt, Pararetict TALLMAN & McFADDEN, es saclphia. Pa. 


Planes 16 inches 
and Hand Power, | poubivesd San artchoma erste gecets OUT TING « OFF MACHINES, 


high and wide, and 
With most approved Safety in weight, and adapted for every vari 














LS for Machinists, Amateurs, Jewellers, Model 





has 12 inch stroke. 

It has power, 
cross and angular 
down feed as shown 











po ae logge Devices such as The Double machines are equal to two o Single on ones 4% in, and 2% in. 
Also, quick return worked independently, 80 
mmo, Quick retarn AUTOMATIC HATCH TOORS, | ADJUSTABLE HEL VE | 
eae” PNEUMATIC SAFETY CLUTCH, &c HIONED HAMMERS CEN TERING MACHINES, 
statis selt-oiling i ALBRO-HINDLZY * | Of all sizes, ee. for efficiency and durability 4% in. and 2 in. 
R. A. BELDEN » screw cearinc., The Long & Allstatter Co, WARREN HASKELL & CO., Boston, Mass. 
ee P, 411 &AI3 CHERRY ST., Phila. | HAMILTON, OHIO. 














& CO. 27> Branch Ofc, 108 Liberty st. N.Y. ‘UNION. Ba MES. C9. 


SLM 
Danbury, Conn. STAD =e ORIGINAL 
7 me Steam Gauge Co. | 
M A v H N E RY STEAM Daw Bea, tee. | 
For Reducing and Pointing Wire (! iT) CF | 





CHICAGO, ILL. 
Manufacturers of 
Orme’s Patent 


LOCOMOTIVE 


COMPENSATION 


GOVERNOR 


by compression or swaging COLD. Ma.- 

chines manufactured ander patents owned WITH MARINE OVER 27, 000 IN USE. 

by Miller, Metcalf & Parkin, Pittsburgh, Pa. LANE’S RELIEF 

For machines or information, address IMPROVEMENT. ” Casansted for peat Title arty, 
- 4 ra or 

§.W. GOODYEAR, Waterbury, Conn. , LOCK-UP Semebip and Denies. Aditrees. 


The Gardner Governor Co., 


These Valves have been . QUINCY, ILL. 
approved by U. S.Govern- yew yoRE AGENTS, JAMES BEGGS & C0.. No. 9 DEY ST. 


ment, 


N. Y. at 115 Broadway. 








THE 


Nate ves Mn Dn ae, 
Adapted to rapid work with smatt THOMPSON'S Indicators ’ i | 


drills, Its extreme sensiti veness 
prevents clogging and breakage AMSLER’S 
of drills. Has a swinging ‘athe POLAR PLANIMETER, 


with attachment for center drill- , 2 : <RAP 
ey Instantly adjustable to dif- AND THE PANTOGRAPH, 


ferent lengths of work. Over 200 
already in use. Send for circular. AMERICAN STEAM GAUGE 00., 












New Haven, Conn. = : 
Lathes, ? F.E. REED, 
Planers, Worcester, Mass. | 





DWIC HT SLATE, Sole Manufacturers, 
HARTFORD, CONN, 86 Chardon Street, Boston, Mass. Sh apers, 
Send for New Illustrated Price List and name this paper. 











J.C. BLAISDELL, Pres. 
ROBERT RENT, E. BURT PHILLIPS, Treas. H. K. MOORE, Sup’t 


BS 45 to 49 Jay St. 


BROOKLYN, N. Y. 
Manufacturer of 


Punching, Shear- 
ing and Riveting 
_ MACHINES, 


“ “Als 0, Plate Bending Rolls. 


WESTCOTT'S a DRILL C 


Slotters, EWsine Lathes, Hand Lathes, 
Etc. SLIDE RESTS and PLANER CENTERS. 














a 
ALIaMis® 


) " eon eet 
CLEVELAND TWIST DRILL ” COMPAN , 3.628 West St Cleveland, 0. 


SCHUTTE & GOE HRING, Manufacturers 


\ORTING DOUBLE TUBE 











12th and Thompson Streets, Philadelphia, A. ALLER, 109 Liberty St., New York. 
j ARVIS ENGINEERING CO.,7 Oliver St., Boston. GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
3 oie ENGINEERING CO., 709 Market St., St. Louis. H. P. GREGORY &CO., 2 California St.,San Fran’co. 
. E. KENNEDY,“438 Blake St , Denver Col. PHILLIP BUCHNER, 325 Robert St., St. Paul, Minn. 
GRCLOMBARD & CO.,1026 Fenwick St.,Augusta,Ga. 


ONEIDA STEAM ENGINE & FOUNDRY CO. 
ONEIDA, N. Y. 





1] f ae: o INJECTOR, 
. | 
>=) eG 
: c =e THE LEADING BOILER FEEDER. 
5 i OPERATED BY ONE HANDLE. 
— ; i Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. 
Little Giant “‘Improved.’’ K SEND FoR CIRCULAR. OFFICES AND WAREROOMS: 
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AMBHRICAN 
MORSE TWIST DRILL & MACHINE COMPANY," sx" 


Sole Manufacturers jof Morse Patent Straight-Lip Increase Twist Drill. | 


— 
















STOCK DRILIS. 


Te 


BIT 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 

All Tools Ekxact to Whitworth 
GEO. R. STETSON, Sup’t. : 


=tandard Gauges. | 
EDWARD 8S. TABER, Pres’t and Treas. 


MINERAL WOOL. 


Fibre Magnified, 





A fire-proof non-conductor an’ deafener. 24 
cents per cubic ft. at wholesale prices. Sample 
and circulars free by mail. 


U.8. Mineral Wool Co,, 












peg, GONBINED PUNCH & SHEAR 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cutis the design of all sizes that are 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
gocs on where the pulleys are now shown. The | 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the punch to mark before 
throwing in the clutch. Thestripperis adjustable to 
different thicknesses of iron. 


THE GURDUN & MAXWELL CO. 
Hamilton, Ohio, U. S. A., 


MANUFACTURERS OF 











Boiler Feeders, Fire 
Pumpsand Pumping Ma- 
chinery for all purposes, 






TRENTON, N. J. 


Send for New Illustrated Catalocne, 


PAYNE'S AUTOMATIC ENGINES, 





EAGLE ANVIL WORKS, 





Largest size has 8 inch Jaw—opening 10 inches, witn 26 
inch Lever. Five smaller sizes, at $” to $27. The only Par- 


allel Vise that will stand heavy work. Send for circular to 





840 


ee 


Tue Ms = 


Fisher Double Screw Leg Vise, pS z 
WARRANTED ee | 
Stronger Grip than any other Vise. S z RS 


ALWAYS PARALLEL AND CANNOT BE BROKEN. 


SHAPING MACHINES. 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
BOYNTON & PLUMMER, Worcester, lass. 


Spark Arrester. Vertical Portable. 
Reliable, durable and economical. will furnish a 
horse power with \% less fuel and water than any other 
engine built, not fitted with an automatic cut-off, 
Send for illustrated Catalogue c. c., etc. for informa- 
tion and prices gg, W. PAYNE & SONS, 
Box 1230, ‘ CORNING, N. Y 











Dowel Machines 
Band Saws, Rotary and Stationary Bed 
yy Planers, and Buzz Planers, Jig Saws, 
Variety Moulding Machines, Pattern 
Makers’ Lathe, Boring Machines. Way- 
motb J athes. 

Also, a large stock of Second-hand 
Machinery, consisting of Machin- 
ists’ Tools, Woodworking Machine 
and Engines and Boilers. Sen 
stamp for new illustrated catalogue. 


-- Justout. ROLLSTONE MACHINE C0. 
E 45 Water St., Fi.chburg, Mass. 


Almond Drill Chuck, 


7, Sold at all Machinists’ 
: mane! Supply Stores, 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


DAVIS PATENT“ 9) 
gATE. 
ve JRILLS 

d oG 

BO FOR CATO | ooMFIELD) 


WP. Davis “NY. 4 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 


POSITIVE FEED, 
FLASH ‘‘SICHT.” 
NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y. 












For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of allkinds. Address, 

W. H. STEWART, 
74 Cortlandt St.. New York 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers. 

Send for catalogue of outfits for am- 
ateurs or artisans. Address, 


H,. L.SHEPARD & CO., 
341 & 343 WEST FRONT STREET, 
CINCINNATI, OHLO 


E MOULDED 
Spur and Bevel 


GEARS 


‘Pulley Castings, G6, 


Special 














cr 

















Inducements 
to the Trade. 


List mailed on application. 


POOLE & HUNT, 


| 
| 





Baltimore, Md. 


MACHINIST 





MANUFACTURERS OF THE ORIGINAL 


Trade 1.X.L. Mark, 
Pipe CuttingsThreading Machine. 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CUTTING & THREADING MACHINES 


‘or Pipe Mill use a Specialty. 


Send for Circulars. YONKERS, N, Y. 


B, G. FELTHOUSEN, 232° 


IN.Y, 
Manufacturer of 
Patent Automatic & Hand 
Cylinder Oil Pump, 


Flue Cleaners, 















Gauge 
Ratchet Driils, 
&c. Special 
ties in Engine 
Supplies. 


Cocks, 


The most reliable Oiler in the market. 





THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. 
feet. Always delivers 

water fot to the boiler 
f Willstart when it is hot. 
> Will feed water through 
4 aheater. Manufactured 
and for sale by 

JAMES JENKS, 


FEED 





HARLES MURRAY='< 


55 ANW ST. 4 NEW YorrE- 








In press and ready for distribution in Thirty Days. 


A Pocket Manual for Engineers. 


Edited by JOHN W. HILL, Mechanical Engineer, 
Mem. Am. Soc’y of Civil Engineers; Mem. Am. Ass'n R. R. MM 


EDITION, TEN THOUSAND. 


Of which, first 2,000 copies will be furnished postage pre-paid 
at one dollar ($1.00) each, subsequent copies will be furnished 
postage pre-paid) at one dollar and a-half (#1.50) each 
ocket manual of useful information for Mechanical Engi 
s, Steam usersand mechanics; containing 224 pages. (sct in 
Nonpareil type) of carefully selected data, tormula and experi 
mental investigations, from the latest and most approved sources, 
Printed from electrotype plates, on white No 1 book paper, in 
stiff morecco covers with Cardinal edges: size of page, 4 4. x 6% 
inches, From pressof Robert Clarke & Co, Cincinnati. 


Published by WILLIAM A. HARRIS, 
Builder of HARRIS-CORLISS STEAM ENGINES, 
PROVIDENCE, R. 1. 
To whom all Subscriptions for copies should be sent. 








IIT LIBERTY ST NEW YORK 
MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 


C. M. MORSE, Eastern Agent, 12 Cortlandt St., N. ¥. 


Will lift water 25 | 


Detroit, Mich. | 


SPECIAL NOTICE. 


THE SEIBERT CYLINDER OIL CUP CO., 


53 Oliver St., Boston. N.Y. Office, 26 Vesey St. 


t Sole Manufacturers of Oil Cups for 
Locomotives, Marine and Sta- 
we tionary Engine Cylinders, un- 
der the Seibert & Gates Patents, with 
Sight Feed. 
TAKE NOTICE. 

The ‘‘ Sight Feed ” is owned exclusive- 
ly by thiscompany. See Judge Low- 
ell’s decision in the United States 
Circuit Court, District of Massachusetts, Feb.23, ’82, 





All parties are hereby notified to desist the use, manufca. 
ture, orsale of same, as we shall vigorously pursue and 
prosecute all infringers. 


A.F.CUSHMAN 
MANUF ACTURER Of 





All Sizes, Independent, 4Jaw 
Combination Universal Geared 






Centering and Drill Chucks, 
SEND FOR CATALOGUR, 


HARTFORD .PONN.U.S.A. 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 





Patented 
August 31, 1875. 






AMERICAN SAW CO., Trenton, N.J. 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
HEATER & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 


Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 
REDUCES BACK PRESSURE 
ON ENGINE. 

Prevents and removes Scale 
and incrustation from Boilers. 
SAVES FUEL. 
Increases the steaming capa- 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty 8t., New York, 


Gen. Eastern Agent. 











pt 


BRIDGEPORT BOILER WORKS, 


MANUFACTURERS 


ee 





OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 
aa7>Send for descriptive Circular. 


RIEPPEL’S DRILLING MACHINE 


For Drilling Boilers by Power 
from Inside. 


Tllustrated in American Macninist, September 
ist. Adopted and used by Pennsylvania Railroad 
in alltheir shops. Patent for sale. 


JOHN RIEPPEL, Caines, Pa. 








IMPORTERS OF 


JONAS & 


COLVER’S 









FIinNw ee BPOoOL sSstHietk, 


FOR CUTTERS, MILLS, TAPS, REAMERS, AND ALL 


BINH PToOooLs. 


SEND FOR STOCK AND PRICE LIST TO 


PRATT && CANDES, Frartford, Conn. 


REVOLVING HEAD SCREW MACHINES auroms tr PATENT - 





AUTOMATIC WIRE FEED, 
Of Extra Strength and Power, of a Superior Design and Finish. 


WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


THE 


Galloway Boiler, 


Safety 











Economy in Fuel—Low Cost of Maintenance— 
Dry Steam without Superbeating. 

, Correspondence solicited. Address, 

ee Ldgemoor Iron Co., Wilmington, Del. 
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WILLIAM. SELLERS & CO. 


PHILADELPHIA, PA. 


Machine Shop ant Raila 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing,ete., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Twedell’s Hydraulic 


Riveters, ete. Railway Turn 
jectors,Seller’s Improvemen 


New York Office, 





ao and Pivot Bridges,Gifford In- 
ts. New Patterns. Simple, Effec tive. — 


No. 79 Liberty Street. 








WATTS, CAMPBELL & CO,N"y A 








MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


Ia Full Variety. 
Sizes varying from 30 to 2000 H, P, 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or ( ‘ornpound. 


Send for Circular. 





J.A. FAY & CO. ae 


BUILDERS OF IMTROVED 


WOOD-WORKING MACHINERY i: | 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- | 


tising, Boring, and Shaping, &c. 
Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 


etc. All of the highe st standard of 
excellence. 


W. H. DOANE, Pres’t. 





D. L. LYON, Sec’y. 
THE NEW PULSOMETER, 
The cheapest, strongest. most simple, compact, 
durable, effective and economical Steam Pump in 
the market, for raising liquids under and up to 109 
feet No Machinery, No Oil, No Special Care. 
Can be worked suspended by a chain. Will pass | 
grit, mud, sand, pulp, ete., without injury to 
its parts ‘Nee ds only a steam pipe from boil- 
Price, 600 gallons per hour, $50; 
1,200 do. #75; 3,600 do. #100; 6,000 do. $150; 
10,000 do, $175; 18,000 do, $225; 25.000 do. #275; 
» 45,000 d0 #400; 60,000 do. #5 
Write for illustrated descriptive book with 
testimonials, etc. Mailed free. Pulsometer 
Steam Pump Co., 83 John St. New York. 











er to run it 









HUCKS 


MAKERS OF ALL KINDS & SIZES. 


Send for Catalogue to 


JAMES D. FOOT, Sole Agent, 
No. 10! GHAMBERS STREET, NEW YORK. 


KEUFFEL & ESSER, "72022 5" 


NEW YORK. 
MANUFACTURERS OF THE 


ps ps po 


Prepared and Unprepared. 
SOLD 


Buy only *“*HELIOS”’ PAPER, it is the best 
made and Warranted to give good Copies. 








AT ALL STATIONERS. 


* Wheel Machinery, Shafting, Pulleys, | 


THE 


Ane In Chuck 


Sold a all Se Sicinie. 
DREEMER BROS., 440 North 12th Street, Philadelphia. Pa. 


| 


— 
| 
— 
| 











TEAM PUMPS, 
Friction Hoisting Engines, 

and ( ate nsers, 
gines. 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN 


AIR COMPRESSORS. 
Vacuum Pumps 
General Machinery, Steam En- 
Capacity to bore cylinders 110 in. diameter 











OUR PATENT SAW MILe _ 


Address, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 


The Pusey & Jones Co., 


) WILMINGTON, Del. 


RUILDERS OF 









STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 


-Parerllln Bish Speed Engin, 


430 WASHINGTON AVENUE, PHILADELPHIA. 


The Southwark Foundryand Machine Ce, 


Sole Manufacturers. 


construction of The Link used in the 


The 
Porter-Allen Engine is shown in the 
cut. It isa leading feature, and produces the 


automatic cut-off. Its use greatly simplifies 
the construction and operation. 

Four Porter-Allen Engines have 
been working constantly (part of the time day 
and night), for 17 years, at Colt’s Armory, 
and are now pronounce das good as new. 


We have also ‘unsurpassed facilities for the 
construction of Blowing Engines, Hy- 
draulic Machinery, Sugar Machinery 
and heavy work generally. 

A handsomely illustrated new work on High 
Spe ed Engines, has been issued by us for free 
distribution among engineers and ‘manufactur- f 
ers. It has excited such an interest among] 
scientific men and engineers as to call for an- /\ 
other edition. 


HAA Du HU ML 











iin eee 








The Westinghouse Automatic Engine. 
THE PROOF OF THE PUDDING IS THE EATING! 

LIST OF SALES FOR JULY, 1883. |} p. 

Hussey, Howe & Co., Rolling Mill, Pittsburgh, Pa.125 





a Bros. & Phillips, Wire Mill, Pittsburgh, Pa. 65 
. Hobbs, Saw Mill, High Point, | ae oe 65 
= rican Certaldo Marble © 0: Pittsburgh. Pa.. 65 
Mutz & Cassidy, Planing Mill, Ferris, Tex. 50 
7a & Dobson, Planing Mill, Rockford, Ill. 50 
Blakeslee, Planing Mill, Schenectady, N. Y. 50 
N. Brown, Flour Mill, Mill Bridge, N. C. 50 
Jonnson & Caldwell, Oil Mill, Hillsboro, Te “ip 10 
. W. Cloud, Saw Mill, Blythewood, 8.C........ 40 
Utica Match Co., Utica, 2 SEA re 10 
Ball, Saw Mill, Alexandria, La.... . 40 
yh & Co., Flour Mill, Rockford, IIl........... 10 
Cornish & Curtis, Planing Mill,Fort Atkinson, Wis. 40 
G. H. Blood, Oil Mill, Pine Bluff, Ark.. 30 
Beart D. Mentzle, Paper Mill, Ellicott C ity, Ma. 30 
. H. Parmalee, Stamp Mill, Dadeville, BB. osc: 30 
5. W. Bullock. Ginning. Calhoun, Ala.... ..... . 80 
Barr & Peterson, Saw Mill, Portland, raRPA. ««. 30 
Hudson Lumber Co., Hudson, Wi ae ee. 
B. F. MeClenden, Ginning, Alv arado, Tex.. 30 
Stonewall Mfg. Co., Cotton Mill, Enterprise, “Miss. 20 
John R. Miller & Co. ‘Hat Manufac tory, Reading, Pa 20 
Yale & Towne Mfg. Co., Cranes, Stamford, ( ‘onn. 20 
W. Burgis, Printing, Chicago.........cccceccesess 20 
S. H. Ferguson, Ginning, Franklin, Tex.......... 20 
H.J.Burton & Co ,Elec. Light, Minneapolis, Minn. 20 
Miles Parner Mill CoO, NUK... cccccncesccccvecessees 2 


Ss. B. Newman, Ginning, Port Sullivan, Te 
J.G. 2owledge, Ginning, AWDOGT, TOR. cscssecces 
C. & H. N. Talley, Ginning, Fairfie TR ae 
Indianapolis Malleable Iron Co., Indianapolis, [nd 
Muhlenburgh & West, Machinists, Reading, Pa.. 
Ss. F. Haviland, Planing Mill, Calera, Ala 
S R. McCarty, Ginning, Calvert, Tex............ 
W. W. Cook, Ginning, Fort Valley, Ga........... 
G. W. Parsons, Rotary Pump, Salisbury, } 
J. D. Malone, Ginning, Bethel, Tex.............. 
John C. Wootten, Philadelphia, Pa 
str. Josie Harry, Electric Light, Memphis, Tenn. 


DRicccece A 


Str. Maggie Burke, Electric Light, Mobile, Ala 

MOG WO, DUET POE vincccecncace:. 4006 cescces 4 

Jacksonville Gas Co., Jacksonyllle, Ill........... { 
Ll eg en Tee rt is 239 


OVER | 1,000 ‘HORSE POWER NOW IN USE. 
Send for Illustrated Circular and Reference List. 
The WESTINGHOUSE MACHINE CO. Pittsburgh, Pa. 





KOK A 
COMBINED 


Punchand Shears 


m of beautiful design, of great strength 
mand capacity, and thoroughly reli- 
‘ able, address 

Y Lambertville Iron Works, 
LAMBERTVILLE, N. J. 





Th, 


VISIBLE DROP, 


Is guaranteed to be 
1. Aperfectinsurance 
against the cutting of 
Vulve-seats, Cylinder 
and Governor Valves 
of the engine 

2 Itwill pay for itself 
in 6 months in saving 
of oil, coal, and packing 

3. lt willinsure more 
speedinthe revolutions 
of the engine, say from 1 
to 2 strokes per minute, 
Manufactured by 


Troy, N.Y 


HOLLAND LUBRICATOR, 
> 





thus increasing the power of the engine 
HOLLAND & THOMPSON, 217 River St., 





DREDCES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 


EXCAVATOR 
has a eapacity of 6 cubie yards per minute in gravel. 
Very efticient and durable in the hardest hard-pan. 
Verrick lifts 8 tons. Circulars furnished. 


Combination Dredge. 









































Combined Steam Excavator and Derrick Car. 
OSGOOD & MACNAUGHTON, | 
ALBANY, N. Y., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 












P, BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








UPRIGHT DRILLS 


16 to 60 Inches Swing. 


BORING 


TURNING MILLS 


To Swing, 48, 66 & 84 in, 


H. BICKFORD, 
Ohio. 





Cincinnati, 





~ THE HENDEY MACHINE CO. 


TORRINCTON, CONN. 

15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft.x 26 in., Sft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 
Planers. 

5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 


AMATEURS’ HAND PLANERS, SHAPER AND 
PLANER CENTERS, SLIDE RESTS, &c. 





JEWEL 


FLUE HOLE 
CUTTERS. 


With Renewable Cut- 


ters. Kept sharp b 
grinding oa end.” , 


MYERS MFC. CO., CHICAGO, ILL. 


PECKS PAT. DROP PRESS 
BLAST FORGES. - 
STEEL & IRON DROP FORCINCS 


Drop Dies and Special Machinery. 
BEECHER & PECK, NEW HAVEN CONN. 











iaae tai 


New Drill Press, 


-—<—ee 


Sensitive enough for the 
smallest drills, powerful 
enough to bore a %tn. hole, 
and so handy that it brings 
joy tnto the worst machine 
op. Sterling Elliott, 

Newton, Mass. 
ALSO, 


Elliott's Cutting-Of Tool 








WM. B. BEMENT. & SON, PHLADELE, 


MANUFACTURERS OF 





Mell Working 
Machine Tools 


of all descriptions and a 
great number of sizes, in- 
cluding 

STEAM HAMMERS, 


Steam and Hydraulic 
Riveters, Cranes, Pun- 
ches and Shears, Bend- 
ing Rolls, Plate Plan- 
ers, &c. 



























SEPTEMBER 15, 


1883. | 








THE HARTFORD AUTOMATIC CUT- OFF ENGINE. 


Close regulation and best 
attainable Economy = of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on appli 
cation. 











Built for Heavy and 
. Continuous Work, and 
adapted to any re- 
quired speed. 


THE 
HARTFORD 
| ENGINEERING 
COMPANY, 


HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73, Asior House, 








The DUCKEYE AU 


Trade circulars and prac- 


MATIC WUT 


PROMPTLY 
EXECUTED. 


tical treatise on Steam En- 
gineering free by mail. 


eS 


pages Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds 


Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem. Ohio. 
~~ STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or neuen 
pressure ; the fewest pz irts and working joints ; the best material 
correctly’ distributed, and unexcelled in workmanship, balance, 
and smooth running. 
For Eastern and Southern States, apply to the 

Straight Line Engine Co., Syracuse, N. ¥. 





‘For the West and South-West, to the 
MM. Ce. Bullock Manitacturing Co., Chicago, Til 


P 








SCHUTTEH & GOEHRING, 


THE KORTIN G 


EXHAUST-STEAM-INDUCTION CONDENSER. 


Always Reliable. Send for Circular. 


Will lift water without any pump. Operates equally well when supply flows to condenser from one foot 
falior more. Requires no hot well, no elevated tail pipe, or tank, The most satisfactory results obtained, 


OFFICES AND WAREROOMS: 
12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis En 


AUTOMATIC cut-off ENGINES. 


Embodying a New System of Regulation. 


THE GOVERNOR WEIGHS THE LOAD. 


The most perfect Governing cver obtained 
Send for circular A 


BALL ENCINE CoO., Erie, Pa. 
Superior 10, 12 & 16 in. 


A speed Lathes 


Built by 
FAY & SCOTT, Dexter, Me. 
Send for Description. 


W. C. YOUNG & CO., Worcester, Mass, 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES, 
Foot Power Lathes, Slide Rests, &c. 


SECOND-HAND MACHINERY, 


Manufacturers. 





g.Co., 7 Oliver St. Boston. 









Gear 
Cutting 
Machine 


ARING. 
ioe rr 
A SPECIALTY. 


Y 
4 


and GE 





CUTTING MACHINERY, SHAFTING, 








Planers, Gear Cutters, Shapers, Slotters, 
HYDRAULIC OIL PRESSES, and VENEER 


WARK, N.J., Manufacturers of 


. 
4 





EWES & PHILLIPS? IRON WORKS, 
NE 


AMERTC AN M ACHTINIST,. 


15 


ROBT. WETHERILL CO., CHESTER, PA 
Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Compound. 


S HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


‘Boiler Makers. 


Hydraulic Riveting, 




















CHEAP. 

12 in. x 4 ft. Bolt Lathe. Bement & Dougherty 
in. x6 ft. E ngine Lathe. Watts, Campbell & Co. 
13 in. x 4 ft. Pratt & Whitney. 
sin. x 5 ft. 
15 in. x 8 ft. “ “ a <4 ea 
15 in. x 8 ft. as as Fitchburg Machine Co 7 
Besse iipooin. The Allen Patent High Speed Engine, 
isin. x 8 ft Blaisdell. — Both Condensing and Nou-Condensing. Hign economic 
22 in. x 1034 ft “ Lincoln. duty and fine regulation guarantecd. Tubular Boilers and 
16in. xX 16in. x 3 ft. Planer. Hendey. Good order Steam Fittings. 
12 in. Crank Planer. Belden. 
Sin. Shaper. Gould. 

Also, NEW ENGINE LATHES 


13, 16, 20, 24, 30, 422 inch swing. 
16 in. x 6, 7, 8, 10 and 12 ft. 
24 in. & 36 in. swing 


Ames 
Bridgeport. 
Fifield. 

DRILLS 


The Craig Double | 
sight Feed Lubricator Co 









> 20, 22, 26, 30in. x 86in. Prentiss New. 
Slate Sensitive 
Pratt & Whitney, No. 0 and No. 2 Gang. “ LAWRENCE, MASS. 
42 in. Radial Drill Box 
PLANERS MANUFACTURERS OF THE 
I6in. x 16in. x 4in. Bridgeport. New. 
2 in. x 22 in. x ° ft. Ames. i 
=4 In. X 27 in. x 6,7 and 8& ft. | 
27 in. x Win. x 6,7 and 8 ft 
36 in. x 36in. x 12 ft. Planer. Niles Tool Works 
9 in. Hewes & Phillips’ Shapers New. 


15 in. x 24in. Hendey shapers. 
8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. “ 


if Ti a ATOR. 





No. 2 2 Lincoln Pattern Milling Machine. Ames. New. 

0,2Screw Machine, wire feed. Secor. New. 

No. 7 Square Arbor Fox Lathe. Am. T. & M. Co. The Cheng, Simplet_ ana | | 
No.2 Cabinet Turret  * “a ; ’ | 


54 in. Boring & Turning Mill, Bement & Dougherty. on the market. 
New York Agent, 
Brown & Bharpe Manufacturing Co. 
adley Hammer 
Write full partic ulars of what iS wanted. 


E. P. BULLARD, 14 DEY ST.,N.Y. 


SIJOWS THE O1L GOING UP AND | 
THE WATER COM ING DOWN. =| 


Send for Cire ular and Prices 


IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
Cc UT-OFF 


Meal HU 


Lambertville, ‘ 


SCHAFFER & BUDENBERG, 40 John Street, New York 


kom EE AES’ EX KW ECa~’ “aD Ee 


Worked by Exhaust Steam Alone. 
Takes the pli ice of Feed Pump, Heater, and by Con- 
densing the Exhaust Steam removes the Back Pressure 
Utilizes a power heretofore thrown away oe auto 
matically at a steam pressure of less than half a pound, 
Adapted to all pressures. For Locomotives as well as 
Stationary Engines. 


WORKS AT BUCKAU, CERMANY 


AGENTS: 
DOW & CO.. 











_—> ni 


Boston. 
. ee 
.... Baltimore. 


i AN. 
20 ee 
MU RRILL & KKIZER. 








HAY & PRENTICE Chicago. 
N. O. a ie geod MANU iF ACTU RING Ce ...St. Louis. 

H. DILLINGHAM & CO. .... .ccccccesceecssccecss Louisville. 
how a. IRON WORKS Buffalo. 
THE NOTTINGHAM M'E” G ‘& SUPPLY CO. » Cincinnati 
Lown ‘7? TEE scxccccecse eee Cnatt anoog za, Tenn. 





CO GR RIEROT. «5 cenccs aveennceessss TNTsan Francisco, Cal. 


New & Second-Hand Machinery. WM. MUNZER, 
AUC 29, 1883. appeves 
CORLISS 


e» [St AV.COr. 30th St. 
New York, 





1 each, Engine Lathes, 16x60 &8 ft. Fair Order, 

1 eac h, Engine Lathes, IS x 6x 8ft. Fair order. 

1 hugine Lathe, lain, x 6,7 & S tt. Grau & Bogert. 
1 » 26in.x 12 ft.Grant & Bogert. 
1 * ts 45in. x15 ft. Good Order, 
1 48 in., any length of bed. 

1 36 1n. any length of bed. 

1 15in.x oft. 

1 14in. x5 & 6ft. 

1 16in. x6, 7 & 8 it. ? 
1 18 in.xs & 10 ft. Lodge & Barker*‘ 
1 each Engine Lathee, 20 in. x 10 and 12 ft, 

1 24in. x 10ft. New. 

a, ¢ «s 28in. x18 ft. New. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 





“ “ 


“6 * 24in. x12, 14and16ft. New. 

“ * llin.x4 tt. &65ft. Prentiss. New. 
each. Plain Engine Lathe. 161n, x 4 ft., & 6 ft. “** 
16 in. x 4ft. Turret Lathe. Lodge & barker. 

13 in. x 4 ft. Turret Lathe. 

Fox furret Lathe, 16in.x 6 ft. Lodge & Barker. New. 

Am. Tool Mach. 0. *s Fox Lathe, square arbor ‘ 

oe a re sund o o 

Planer, each 24 in. x 24 in. x5 x6ft. Second-hand. 
22 in. x 201n. x 5 ft. new 

“ 18 in. 161n. x4 ft. ne 
x7 ft. ae 


FREE Book Sent To Any Avpress 
* By Jas.F. Hotcuniss, 84 Joun St.NY. 








S. ASHTON HAND, 


Toughkenamon, Ohester Oo, Pa, 
Prentiss. 


MAKER OF FIRST-CLASS 
Blaisdell . | 


¥¢ 46 in, x 26 in. 

66 30 in. x 30in. x 8ft. 2nd Hand. 

46 36 in. x 36 in. x 10 ft. ene Order, 
16 in. Lever Table Drill. Ne 

each 16, 20, 22 & 24 in. Upright Drills. 
19 in. Upright Drill. 
each 25, 28 & 34 in. 


weeoc. ome ENGINE LATHES 


each 9, i2 and 18 in. Shapers. Prentiss. 
Is now in position to put on the market 


each 10 and 15 in. Shapers. Gould & Eberhardt. 
14” ENCINE LATHES OF NEW DESICN 


each 15 & 24 1n. Shapers, Hendey. New. 
Full assortment Milling Machines, Spindle 

guaranteed to be equal in material, design and 

workmanship to the best ever offered. 


ke te ek et et 


Drills. &c., of Garvin’s. 
each Nos. 2, 4 & 5Screw Machines, Wire Feed,Jones | 
& Lamson. 


_ 





8 No. 2 i a soos order 

2 No. 2 Lincoln Millers. ew. 

1 Hand Lathe, 12x 4, 5 and 6ft. New. Fox, Turret and Speed Lathes 
1 Hand Lathe, 16in. x §and7ft. New. 

1 Boring aud Turning Mill, 72in. 2 Heads. New. —AND— 

1 Boring and Turning Mill, 50in. New. " - 

1 Horizontal Boiler, 4 ft. x 144% ft. Good Order. Swivel Head Engine Lathes, 
1 Cutting-off Machine to take sizes to 5 in. 

1 Gray’s Screw Machine, to take all sizes to 1 in, (1S and 26in. from new patterns.) 

1 2-Spindle Edging Machine. Good order. 

1 each 3 and 7 Spindle Nut Tapper. GEORGE GAGE, WATERFORD, N. Y. 


1 26 in. Gear Cutter. New. 
All kinds Machinists’ Small Tools and Supplies, 
SEW YORK AGENCY OF THE TANITE CO., AND 
FOR THE “NEW POLISHED” SHAFTING. 
H. PRENTISS & COMPANY 42 DEY ST., N. Y. 





LIST OF NEW MACHINERY 


FOR SALE. 


yne En sine L athe, 20 feet bed, 42 in. swing 





tee 18 t 36 
One a ach 14, 16 and 18 feet bed, 30 in. 
a ab | swing 
One Engine Lathe, each 10 and 12 feet bed, 27 in 
cee mnee-s swing. + 
One Engine Lathe, each 8, 10 and 12 feet bed, 28 in 
wee swing. 
One Engine Lathe, each 8, 10 and 12 feet bed, 19 in 
sw ong. 
f) One Engine Lathe, 8 feet bed, 18 in. swing 
, One at each 6 and & feet bed, 16 in 
i dl’ swing 
ne Engine L ithe, 6 feet. bed, 15 in swing. 
= 1] . 
ENGINE : pe Two Tron Planers, pela 10 feet, 30 x 80 in 
lwo ; to plane 7 teet, 26 x 26 in 
: : i + ; : Two to plane 4 feet, 22 x 22 it 
16 ineh to 80 inch Swing One each 22, 24, 26, 30 and 38 in. swing B. G. 8. F 


Upright Lron Drills. 
One Shaper, each 10 and 15 in. stroke. 
Two Shapers, each 12 in. stroke. _ 
Two Bolt Cutters, to cut 14g and 2 In 
Send for lists of New and hand 


The George Place Machinery Co., 
121 CHAMBERS & 103 READE STS., NEW YORK, 


PLANERS 


To Plane 22 to 82 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 
ker Write for Prices and Descriptive Circular. | 


Second - Tools, 
































16 AMERIC LAIN 


BROWN & SHARPE MPG CO, 2 
Patent Epicycloidal Cutters, 


FOR THE TEETH OF CEAR WHEELS, 
Which can be Sharpened by Crinding without changing their form. 


We are prepared to furnish Cutters of Epicy- 
cloidal form, which are sharpened upon the face 
the same as the Involute Cutters. As gears of 
this form of teeth to run well must be cut accu- 
rately to the proper depth, that the pitch lines 
may coincide, we make the Cutters with a shoulder 
(see cut), Which determines the exact depth that 
the gear should be cut; so that care taken in siz- 
ing the blanks obviates the necessity of any meas- 
urements in cutting the teeth. The Cutters are 
made for either diametral or circular pitches, and 
the same rules apply in finding the diameters of 
blanks as in cur system of Involute teeth, (i. e.) 2 
pite hes added to the diameter at pitch line. 

These Cutters will cut gears which are perfectly 
interchangeable. The white line on edge of the 
two left hand upper teeth of cut is left for the 





spindle, The Cutters are marked with letters 
from A to X, by which they may be ordered. 








SPECIAL PULLEY MACHINERY 


36, 50 & 6O inch swing. 








| NILES TOOL WORKS, Hamilton, 0. 

1 @entlemen :--We are and have been greatly pleased with the PULLEY LATHE. 

| We use it entirely for turning Engine fly-wheels, which must be perfectly true when finished. We 

| run three cuts over the face and sides. Such wheels, of course, cannot be turned anything like as 

' quick as pulleys. The best we have been able to do isto turn six 42 x10 wheels in ten 
hours, This is 75 per cent. more than we were able to do with a heavy 


50 inch Lathe. B. W. PAYNE & SONS. 





purpose of placing the Cutter central with work | 











PULLEY BLOCK TRAVELERS, 


— WMH WESTON'S" DIFFERENTIAL PULLEY BLOCKS: 


ANY CAPACITY. 


The bridge has longitudinal motion on the tracks, 
and the trolley transverse motion on the bridge, 
so that the load may be picked up at any point be- 
tween the tracks, raised to any height, and laid 
down at any other point. 

Plans and Estimates furnished free. 


SOLS MABE Es, 


TH YAM & TWAT MPG. 00, 


Manufacturers, Engineers and Machinists, 


fs. ———— + princi Office & Works, Stamford, Conn. 
PULLEY Biock TRAVELER. BRANCH OFFICES: 


NEW YORK, | BOSTON, | PHILADEL £4 A, | CHICAGO, 
62 READE STREET. 224 FRANKLIN ST. | 507 MARKET ST | 64 LAKE ST. 

















JUST OUT.—A preliminary illustrated and descriptive circular of the. various types of cranes 
made by us, mailed on application. 








LODGE, BARKER & CO. 


North-West Corner of 6th Street and Eggleston Avenue, Cincinnati, Ohio. 


MAN'F’RS OF ENGINE AND TURRET LATHES. 


A YVYOUNCEMENT. 


Weare about to replace 20 Lathes, fom 12” to 25” swing, with lathes of our latest 
design, and offer these tools at second-hand pric es. None have been in use over 8 years, 
and all arein good renaiog order. 


L. GOULD WE BL RULRDT 


97 to 113 
N. J. R. R. AVE, 
NEWARK, N. J. 













FIRST-CLASS PLANERS. 


THE BROWN COTTON GIN CoO., 
Yew London, Conn. , Sept 23, 1882. 

Gentlemen:—In re gard to the 26 in, x 26 in. x & ft. 
Planer, bought of you best time ago, it gives us pleas- 
ure to say that it is the best plancr we ever saw. rhe » aN 
man we have on it says it, fakes the cake.”’ being the J. M. ALLEN 
best he has run during the thirty vears he has been 
running planers. Weare well pleased with our pur- W. B. FRANKLIN, Vicr-Presipext 
chase, and ne other planer would fill our orders, and ‘ : oy _—"* “wy . 
we will have no other. ED. 'T. BROWN, Treas. 


> Wenn S one — > 
Builders of Machinists’ Tools. J. B. Pierce, Secrevary, 





, PRESIDENT. 











MACHIN IsT {SepremBer 15, 1883 


THE PRATT & WHITNEY GO., HARTFORD, CONN. 


Hiave Ready tor Delivery: 
| Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufacturers 
and Manufacturer's Bench; Champion Drills; No. 0 and 1 Gang Drills,and 
Double Head Traverse; 1,14 in. Shaping Machine; Hand Lathes, 12 and 
18 in. swing; Cutting-off Lathes for 24 and 44 in. diameter. Revolving Head 
Screw Machines, Nos. 2 and 3; Hand Milling Machines, No. 3; Power Milling 
Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4: National, Nos. 
2and 4. Nos. 1 and 2 Screw Shaving Machines; No.1 Screw Slotting 
Machine. 13 in. Grinding and 16 in. Spinning Lathes. 13 in. Plain Engine 
Lathes. 16 in. Weighted Screw Cutting Lathe. One Double Connection 
Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
Cutter Grinders. 16 and 20 in. Planers, 10 in. Pillar Shapers and Drill Grind- 
ing Machines. Have increased discount on Combination Lathe Chucks; 
quotations on application. 
Can furnish at 3 to 8 weeks’ notice, 24, 30, 34 and 40 in. Planers. 


JROP FORGINGS 


ALSO 
BILLINGS’ PATENT ADJUSTABLE — WRENCHES, 44322 


FINISHED SCREW CLAMP, DIE & COMMON 






















BILLINGS & SPENCER CO. 
HARTFORD, Conn.U.S.A. 








PLATES AND DIES,| 2) ret LATHE DOGS, 
| GENUINE PACKER we eSNG) | a , COMBINATION PLIERS, 


wee | = PATENT FEaY 18,1879) Y M \ i BEACH’S PATENT 
DOUBLE ACTION a THREAD-CUTTINGTOOLS 
| RATCHET DRILLS, TAP & BARWICK PIPE 
REAMER WRENCHES. (UO WRENCHES. 
Billings’ Patent Drop Forged and Cold-Pressed Sewing Machine Shuttles. 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP eee 











ECLIPSE male ENGINES. =: 
TRACTION Se 
— 
Stationary =e 
Engines. = g 
ve at Stee! = = 
oilers. ad 
Portable Cir- r— 
cular Saw # 
Mills. & 
Threshers & % £ 
: Separators 9 
jend for Catalogue and say where you saw this Fs 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 










Engine Ivathes, Flaners, Drills, c&c. 


POND MACHINE TOOL CO., 
New Designs, Quick Delivery, Great Variety. 














—e 
Peis 
bad) i 
3 | 
t es | Hi i ; 
a o@ wn Ht | i 
- _ @ i | 
Hees 
oat 
5.5 
e353 
_— 
a3 E. E. CARVIN & T 
ora , 
- ; 139 & 141 Centre St., New York, 
23s MANUFACTURERS OF 


GEO. W. Se 


Manufacturer of EXINSGIWE TAT 


MACHINISTS TOOLS, 


Milling Machines, 
Drill Presses, 
Hand Lathes, 
Tapping Machines, 
. Cutter Grinders, &c. 





Pmching Presses 
DIES | AND OTHER 1 TOOLS 
HEET ETAL GoODe 
es & Parker Press Press Cog, 





SEND FOR NEW ILLUSTRATED CATALOGUE 
' containing descriptions of the above re~hines. 


THE BUFFALO STEEL FOUNDR , NY. 


ORDERS AND CORF,ESPONDENCE ‘Seip & pad teabens: 
SOLICITED. Proprietor= 


G. A. GRAY. Jr. & Go., 


MACHINE, POOLS sett 


The Babcock & Wilcox Co.’s 


WATER TUBE STEAM BOILERS. 











me pg tata Branch Offices : 
oston, 50 Oliver St 

a Cuba, 50 San NEW YORK : GLASGOW . New Orleans, 60 Caron 
| » aeie 

phate sa-gest- 30 CORTLANDT ST, 107 HOPE ST. (Sonsini 





Wh pa Gioa haa, ae 5 a 


if PAWTUCKET.R.I. __ : : TAPS & DIES. 


a iLtTT UT 








